NASA SP-4307

(NASA-SP-4307) SUDDEN

{ LY, TOMORROW -
EAME:.. A HISTJRY (F THE'JUHNSON Hohraasat
SPACE CENTER  (NASA) 425 p

Unclas

H1/99 0206792

Suddenly, Tomorrow Came...

A History of the Johnson Space Center

Henry C. Dethloff

The NASA History Series

National Aeronautics and 1993
Space Administration

Lyndon B. Johnson Space Center




Library of Congress Catalog Card Number; 93-86012
Printed in the United States of America



OmeR LiLSTRATIONS Contents
THIUSETALIONS +.neeeeveeeeeeureeeresessessaeeeeermeesaneessesassessbesaeesnessbasn s s s sae e ees v
FOTEWOT .. eeeveeeeeeeereeeeesseessaesaeeemesote s shneasr e s e sttt esa s s an et s e n e viil
Preface and Acknowledgments. ... X

1 OCtODET 1957 ittt 1

2 The Commitment t0 SPACE......oovviiiierimriiieniieiiiieeirecee 17

3 Houston - Texas - U.S. AL oo 35

4 Human DImMenSions. ......oceerveeiriimriiimmiirsrecne i 53

5 Gemini: On Managing Spaceflight ... 77

6 The NASA Family ....cocooiriiiiiiiineecciic 97

7 Precious Human Cargo .....cooovioieeiincininiiniicneens 117

8 A Contractual Relationship........ccoviviiinnni. 137

9 The Flight of APOllo ..c..iviiiiiiiieiiiiis 159

10 “After Apollo, What Next?” ..o 187

11 Skylab t0 SRULtle ..ovovic s 209
D T2 Vs K O] 1<) cHUO T OO PSP YRR PPPRSSPRTSPRIRT 233
13 Space Business and JSC.......ccccovinnii 257
14 Aspects of Shuttle Development..........ocoooiiieecciinn. 273
15 The Shuttle at WOTK ...cccovvereeiiiiiiiiiieeeiieccninin e 285
16 NeW INTHALIVES c.veeiviieeieireereeiie e 307
17 Space Station Earth ..o 329
EPIOZUE ...vvreeeieecricacis s 349
MSC/ISC DITECIOTS c.vveveererriereemriraneeeereaesess e s 351
RETEIENCE INOLES ..viecevireeereeereeeereeeeiereenreseeiaa s e s sin s 353
| (1T =3, SUTTRTUT TR U U U OOP P O PP PP RS PPP T PRI TR PDITTPLIE 389
The NASA HiStOry SETies.....ccoiieiiimniineciiiniinsecee 407

iii

TIEMAL. SCNTAINS

PABCEDING PAGE BLANK NOT FHMED



lllustrations

Figures

1. Interim Facilities Leased as of August 1, 1962...........cccrvvmmneineiennineceiennen, 47
2. Manned Spacecraft Center as 0f 1962..........ccccoovnrmnnnnnrecscre s 66-67
3. A Chronicle of the Last Mercury Flight.........ccooiiievnenciceeceerceeee 68
4. Launch VERICIES....c.coueiiiiicirn it sssss sttt seas 72
5. Manned Spacecraft Center Organization as of June 1963..........cccevvvvervnnrnnnne. 89
6. Manned Spacecraft Center Organization as of December 1964 ............ccceounnne... 90
7. Apollo Program Govemment-Industry Functional MatriX.......c.cccoecvvcnvenvnncnnnens, 100
8. The APOIIO STACK ...c.oriiriierrirecreree ettt bttt 145
9. Flight Operations Division Organization as of December 1962 ................c.......... 166
10.  Flight Operations Directorate Organization as of January 1964 ...........cccccccoveune. 167
11. Flight Control Division Organization as of March 1970 .........ccccovvvviviinncnenanas 168
12. Operations-oriented Divisions as of June 1968 ...........cccvviiicrinnninncncvininnns 170
13. Johnson Space Center Organization as of March 1973 L.........cccooeooevviriiiennn. 212213

14.  Administration and Program Support Directorate
Organization as of January 1971 ... esesenes 217
15. Shuttle Management Timeline, 1968 to 1982........ccocorinnnieencr e 228
16. Orbiter Project Office Organization as of 1973 ..........ccvvvvnnrercnnneecneseeennens 235
17. Johnson Space Center Organization as of January 1977 ........cccoovvvevevvcvenrcnennce. 244-245
18. Civil Service and Support Contractor Employment History ..o 258
19. Shuttle and Space Station CoOmpared ..........coocecereverirneniniscnenineeeirrere e senns 310
20. Johnson Space Center Organization as of March 1986 ...........ccccoovvvieeinicnennnne 322
21. Johnson Space Center Organization of April 1987 .......cccovoevveeeeneecereeeeeeeieenns 323
22. Johnson Space Center Organization as of May 1988.........cccccccvevereviceiernecnerenenn, 324
23, Lunar Mission Profile........cooiiiinnecinenen s sissss s sssssseesenns 340
24, Mars MiSSI0N PTOFIIE ........ceireerreiriieeecine ettt ess s oo 341
25. NASA Budget Trends, 1960 10 1990 ... sse e 346
26. NASA Budget, 195910 1989. ... sssssesssssabesesssensenas 347



Suddenly, Tomorrow Came . . .

Tables
1. Johnson Space Center Buildings — Construction Costs and Size.............cocoevveve. 50
2. Project Mercury Flight Data SUMMAry ..., 69
3. NASA Astronaut Selections, 1959 t0 1969 ..., 128
4. Major ApOIlo SUDCONITACIOTS. ....cuvvririeriececrienssniscississis s s 147
5. NASA Budget and Personnel STatuS ... 151
6. NASA Budget Requests and Appropriations, FY 195910 1971....cc.cccoevvnnninens 194
7. Science and Applications DIreCIOTate ........ocovcuvienimseiriermnniiiisiii e 219
8. Launch Capability, Launch Vehicle Cost and Performance Comparison............. 236
9. National Launch VERICIES ..ecviveeenicieciniie sttt 237
10. Requested and Authorized Apollo and Shuttle Budgets........c....covvinivinniinenenes 240
11. Total NASA Awards to Business and Nonprofit Institutions in Texas ............... 259
12. Distribution of JSC PrOCUTEIMENTS ......ccovviiiiimireieiiissssestscns st 267
13. Small Business and Minority Business Participation in JSC
ProcuremMent ACHVILY ...ovuvrvoreeeieercieiiiimimessre s sttt 269
14. Geographical Distribution of JSC Procurement Excluding
Intragovernmental ACHONS.........covwviru i 270
15. Impact of the NASA Budget on JSC and Houston Area Economy...............oc..... 271
16. Comparative Shuttle and Apollo Launch Vehicle Launch Costs .........ccoovnennnne. 286
17. Space Shuttle Missions in Brief, 198510 1986.........cooeuimminiiiiniisinsins 290
18. The Shuttle in Flight, 1981 to 1989.........oiiieiiicinccicie e, 302-303
Photographs
President Lyndon B. JORNSON ...t 18
The 1000-acre land parcel outside Houston, TeXas ..o 40
Congressman Olin E. “Tiger” Teague........oocvvcvciiiis e 4]
Building 1, the Administration BUilding ... 49
1974 aerial view of Johnson Space Center........uinnnnisiens 51
Mercury-Redstone 3 JaUunCh ... 54
Mercury-Redstone 4 [aunch ... 54
Astronaut John Glenn enters the “Friendship™ spacecraft during rehearsal exercises... 55
Scott Carpenter’s launch aboard “Aurora 77 ..., 56
Dr. Max A. Faget, Assistant Director for Engineering Development........cco.ieienene. 62
METCUIY-ALIAS D c.orrrcieiinis bbb 69
Gemini 3, launched March 23, 1965......ccooviiimimiitec s 92
v



Hlustrations

The INterior Of GEMINI 6...........ccimiiircriircrre ettt s 93
Astronaut Edward H. White in the microgravity of SPaCe.........ccveeeueeveeirireicverevieree e 94
Gemini 10, launched July 18, 1966.........ccouveoeiieirereeiietee et ers s eeeeere st senns 94
Whitney Darrow, JI. CAMOOM .........vvviiereieicririreieinniesisssssessesstessssassses s esssssssssssesones e 95
AS-201 lift-off, Cape Kennedy, Florida, February 26, 1966...........ccooiveeereeeereeeereeen, 110
Donald K. “Deke” Slayton and George M. Low relax during the AS-202

unmanned tlight in AUGUSE 1966 ...........cccoriiiecnirnrcn et 111
AS-204 astronauts died when an oxygen-enriched fire swept the interior

of the spacecraft during preflight tests at Cape Kennedy ..........cccooovovmveeiieieiiovieneeeren, 112
Astronaut Group I, April 1959.........cuvviicer st 121
The Space Environment Simulation Laboratory ..ot 132
Mockup of the command module under construction by North American

Aviation at Downey, CalifOmIa ........c.coviiieeieriieeceeceee et ees s 139
Apollo 8 lunar flight marked a giant step toward NASA’s lunar landing ................c..ooe...... 171
Apollo 9’s Earth-orbital mission of March 1969............cccccvmnineeeeeneer e 172
Apollo [T launch, July 16, 1969 ..ottt 175
George M. Low watches a television monitor during the lunar surface EVA....................... 175
Flight Director Clifford E. Charlesworth and Eugene Kranz prepare for

the change O SRS ... 176
Artist depictions of the lunar surface and a lunar 1anding...............ooeveeeeeereviccriececieee, 176
A view of Mission Control Center during Apollo 11 EVA .........coovieeeereeeeteeeseeeeeererens 177
President Richard M. Nixon welcomes the Apollo 11 crew upon the

completion of the NISTOTIC MISSION.........ccciieerereinirriernsrte ettt 177
Apollo 11's lunar module casts a long shadow upon the Moon and

symbolically upon the future of Earth.........ccoooreocececcveee e 178
A simple human footprint on the lunar SUMFACE .........o.ovucveivieeieiic e, 182
Neil Armstrong and Edwin Aldrin raise the flag........c.coocoeiiiirieioeeeecec e 183
A gathering of Apollo 14 flight directors at Mission Control Center...............ccoveueurrennn... 199
The LM “Falcon” is photographed against the barren landscape during Apollo 15............. 200
David R. Scott photographed James B. Irwin as he worked on the lunar roving vehicle..... 200
ApOlIo 15 SPlAShAOWNL.......coiic et 201
The lunar surface viewed with a 35 mm stereo close-up CAMEra...........ovoveveeermeeeeereeeerenean. 202
The Lunar Receiving LabOTALOTY ..ot 202
Apollo 16, the fifth lunar landing in the Moon’s Descartes area.............c.co.oceeeerereererenrenec. 203
Final Apollo (17) lunar mission, December 13, 1972......co oo 203

vi



Suddenly, Tomorrow Came . . .

Apollo 17 splashdown marking the end of the Apollo lUnar Prograrms.........oceecervesersrseserens 204
APOIIO 17 VIEW OF BAIH.ooooiieiirereiescneniimsss s i 206
Skylab launch, May 14, 1973 ... 210
Lady Bird Johnson and Center Director Chris Kraft during J SC dedication ceremonies.... 215
The Soviet Soyuz spacecraft photographed from the American Apollo spacecraft ............. 221
The Apollo-Saturn hardware is transported by barge for display at JSC....ooevoriieineeee 222
The anechoic Chamber At JSC....ovimiiieereciatsiir et e s 241
Astronauts trained to work in the weightless environment of SPACE .......c.vveevvvvmermiissisnnnne 250

An astronaut is tested in Chamber A of the Space Environment Simulation Laboratory ... 251

The Upper Atmosphere Research Satellite in the payload bay

of the Earth-orbiting SRULIE DiSCOVErY ...t 276
The Shuttle made its maiden voyage on April 12, 1981 ... 280
Astronaut George Nelson practices an EVA with a mockup of the MMU.....coiiierrirennees. 292
Space Shuttle Arlantis blasts toward orbit on two powerful SRBS ..o 296
January 28, 1986, Challenger lifted Off ... e 298
Photograph of the flames developing near the O-Ring on the SRB ..o 298
THE CTEW OF STS S1-Louererereeesierresssrerese e e sissssr s sttt 299
The nation deeply mourned the loss of the Challenger astronAULS .........coovvieessiisrinseinns. 300
Artist conceptions of new ideas: ACRV and Space Station roDOtCS ....o.vvcvevvverseeerivvivisns 313
STS-43 soars toward space to begin a 9-day MISSION ..c..vw v 325
SPACE CnEr HOUSION ...ovvvvvvmiereisssereiessrerasiecsiissssm st 332
A mockup 0f the NEW SPace STALION ....ccovnreuereresiiimiminimisiisrs st 333
FATTIIISE! oovooereeeseeeeeeeeueeene s sbe st sae b e s bea b s e s AR s A s AR e s b A bSO SEEES s S R S s 349

vii



Foreword
by Donald K. Slayton

Tlis history of Johnson Space Center (JSC) is a detailed chronicle of the U.S. space
program with emphasis on humans in space and on the ground. It realistically balances the role
of the highly visible astronaut with the mammoth supporting team who provide the nuts, bolts,
and gas to keep the train on the track. It recognizes the early political and technical geniuses
who had the vision and ability to create NASA and JSC and keep them expanding at a rapid
pace. People like Jim Webb, who was unsurpassed in his ability to create political support and
financing, and Bob Gilruth, his counterpart at the technical and operational level, were the real
gems in the right place at the right time. They were the true progenitors of manned spaceflight.

This history progresses from when JSC was the Space Task Group, a small cadre of
about 300 talented and dedicated ex-NACA and Canadian personnel, to the peak of the Apollo
era, when JSC—then called the Manned Spacecraft Center—had thousands of personnel. Yet
despite its explosive growth, it never lost its human touch or the “can-do” attitude of its roots.

NASA and JSC became internationally recognized as symbols of excellence both inside
and outside government. The image of infallibility grew as we progressed through Mercury
and Gemini with major victories and only minor hiccups. Bob Gilruth and his senior aides
always knew space travel was risky, but it took the Apollo 1 fire to shock the rest of the world
back to reality. I firmly believe that the ultimate total success of the complex Apollo program
can be attributed to a large extent to the way the fire dramatically refocused our attention on
our goals.

It was inevitable that the post-Apollo reset to near Earth orbit through Skylab, Apollo-
Soyuz, and the Space Shuttle program would be anticlimactic for both the players and the
spectators. For almost everyone in Houston, these programs, along with a space station, were
high on the list of logical consolidation and expansion steps leading to Mars. Unfortunately,
none of these logical steps had Apollo’s public appeal, so they suffered from disinterest both in
the political arena and among the general public. The Shuttle remains a remarkable achieve-
ment, but throughout its development it suffered from the lack of a sense of urgency, which led
to underfunding. Chris Kraft, Max Faget, Bob Thompson, Aaron Cohen, and other NASA and
JSC leaders made this answer to a pilot’s prayer a remarkable political achievement when they
brought the Shuttle on line with great difficulty.

The Shuttle has brought back some of the public appeal of space travel, primarily
because of the size and variety of its crew and the possibility, however remote, that the average
citizen might go into space. As usual, the manned aspect has created the catalyst for most for-
ward thinking and planning of future space projects, both national and international. Space
officials in what used to be the Soviet Union are enthusiastic about future joint missions to
Mars based on the Apollo-Soyuz model. Our many international partners in the next undertak-
ing of NASA and JSC, Space Station Freedom, are enthusiastic about it and dedicated to its
success.

World events are catching up with the examples provided by the major manned space
programs. Almost every astronaut and cosmonaut who circled planet Earth has observed that
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from orbit there are no national borders visible on this beautiful globe. All those fortunate
enough to view Earth from the Moon were impressed with its similarity to a spacecraft and by
its remoteness and insignificance in the Universe. These observations by humans in space
have had a profound effect on humans on Earth and provide a strong unifying force for inter-
national space exploration. So as tomorrow comes, people of the Earth will inevitably step into
the Universe and become true space people—citizens of Mars, the Moon, Venus, and beyond.
They will always be building on the achievements of Bob Gilruth and his colleagues at
Johnson Space Center.



Preface and Acknowledgments
by Henry C. Dethloff

’I;le history of the Johnson Space Center focuses on an unusual slice of time and
human affairs. It has been a time of great changes, the full impact of which are not yet
evident. American history and that of humankind has been irrevocably affected by space-
flight. Space has generated new technology, new materials, and a new process of thought
about the Earth and the human potential. This book has a beginning and an end, but the story
continues, perhaps through all time.

Suddenly, a new tomorrow has come into being. In 1902 H.G. Wells observed that the
past, ““all that has been and is, is but the twilight of the dawn.” Today, because of the
American space program, “the world is heavy with the promise of greater things.” Indeed,
perhaps that day predicted by H.G. Wells has come to be: “when beings, beings who are now
latent in our thoughts and hidden in our loins, shall stand upon the Earth as one stands upon a
footstool, and shall laugh and reach out their hands amidst the stars.”

Each of us have been observers and to some extent participants in the exciting new
dimensions of the human experience. As did the African drummers, mentioned in the text,
who spread the message that a human was actually walking in space, most of us have heard
of or witnessed on television and radio many of the events mentioned. I, for example, then
stationed at Jacksonville Naval Air Station, made many flights “‘downrange™ aboard Military
Aircraft Transport planes from Cape Canaveral where the Army was testing the new
Redstone rocket. I saw Sputnik I, and remember the disbelief, confusion, awe, fear, and
wonderment associated with that event. The missile gap, President John F. Kennedy’s
challenge to go to the Moon, President Lyndon B. Johnson, the Apollo lunar landing, and
then Vietnam, the Shuttle, Challenger, and the subsequent uncertainties and ambivalence
about spaceflight are a past that somehow persists in clinging to the present. I have
admittedly written the narrative with a certain sense of involvement; and I expect that the
reader will inevitably read with a similar sense of attachment and participation—and that is as
it should be. For the most part we have been spectators rather than participants, and those
things we have observed have been the externalities and the end product. What we have not
been able to observe or understand is how these things came to be.

The story of manned spaceflight is the story of many diverse individuals, and of the
collaboration of persons of many backgrounds and persuasions in what became a peacetime
mobilization of American human and capital resources. It is a history of science, of
engineering, of sacrifice, failures, and great achievement. Johnson Space Center and its
personnel are central to the story of the National Aeronautics and Space Administration and
manned spaceflight and to the inception of a new epoch in human history. This story seeks to
explain how the space voyages, the lunar landing, Mercury, Gemini, Apollo, the Shuttle, and
the Space Station came to be, and the role of Johnson Space Center in those developments.

I wish to particularly recognize Oran Nicks and David J. Norton, who provided special
insights, direction, and moral support, and reviewed the manuscript as it progressed. Joey
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Kuhlman, archivist at the Johnson Space Center History Office, was indispensable as both
research assistant and project coordinator. Janet Kovacevich provided continuing counsel and
support. Donald L. Hess, JSC History Coordinator and project director through most of the
research and writing phase of the book, provided help, support, and direction in ways that I
never fully understood or appreciated in that he did so without seeming to impose any
constraints on research or content. His participation and style of supervision is greatly
appreciated, as are the contributions and assistances of Carol A. Homan who replaced him as
JSC History Coordinator.

The entire writing project was characterized by the lack of direction and control by any
NASA authority figures, and by the exercise of my complete artistic freedom and
professional integrity. It is also characterized by the very professional and critical support of
the National Aeronautics and Space Administration Historians, Dr. Sylvia Fries and her
successor, Dr. Roger D. Launius. Their breadth of knowledge and technical expertise
prevented many pitfalls. They are strong editors and critics.

The quality and precision of the manuscript, to be sure, draws heavily upon the
expertise and advice of the JSC History Advisory Committee, specially created to review the
draft chapters and offer explanations and advice. Although we met together intermittently, I
relied very heavily upon their insights and experience. Joseph P. Loftus, for example, was
always available to unravel a knotty problem or explain a seemingly inscrutable technical
situation. Henry O. Pohl, Dennis J. Webb, Douglas K. Ward, and Donald E. Robbins
constantly tested the mettle of the prose. Daniel A. Nebrig also served on the Advisory
Committee. These Advisory Committee members contributed significantly to sharpening my
insights and enhancing the accuracy of the manuscript.

[ want to thank each one of the many NASA employees or former employees whom I
interviewed. They were invariably unstinting in their effort to cooperate, illuminate and
explain. They are included in the reference notes. Many who were interviewed then signed on
as readers, critics, and advisors. Among these I would like to recognize and thank particularly
Paul Purser, Aleck Bond, Bill Kelly, Rod Rose, Chris Kraft, Max Faget, Bob Piland, and John
Hodge.

The final product is necessarily mine, and I recognize that the book does not capture the
full spirit of the events as they may be recalled by members of the Johnson Space Center and
NASA organization. I regret the errors and omissions. The book is an attempt to explain—not
so much to those who were directly involved but to those of us on the distant periphery, that is
the general public, who watched and simply by virtue of our observations and being became
participants in one of the most remarkable stories of modern times—the story of NASA,
Lyndon B. Johnson Space Center, and manned spaceflight.
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CHAPTER 1: October 1957

(11

I was at my ranch in Texas,” Lyndon Baines Johnson recalled, “when news of
Sputnik flashed across the globe . . . and simultaneously a new era of history dawned over the
world.” Only a few months earlier, in a speech delivered on June 8, Senator Johnson had
declared that an intercontinental ballistic missile with a hydrogen warhead was just over the
horizon. “It is no longer the disorderly dream of some science fiction writer. We must assume
that our country will have no monopoly on this weapon. The Soviets have not matched our
achievements in democracy and prosperity; but they have kept pace with us in building the
tools of destruction.” ! But those were only words, and Sputnik was a new reality.

Shock, disbelief, denial, and some real consternation became epidemic. The impact of
the successful launching of the Soviet satellite on October 4, 1957, on the American psyche
was not dissimilar to the news of Pearl Harbor on December 7, 1941. Happily, the conse-
quences of Sputnik were peaceable, but no less far-reaching. The United States had lost the
lead in science and technology, its world leadership and preeminence had been brought into
question, and even national security appeared to be in jeopardy.

“This is a grim business,” Walter Lippman said, not because “the Soviets have such a
lead in the armaments business that we may soon be at their mercy,” but rather because
American society was at a moment of crisis and decision. If it lost “the momentum of its own
progress, it will deteriorate and decline, lacking purpose and losing confidence in itself.”?

According to the U.S. Information Agency’s Office of Research and Intelligence,
Sputnik’s repercussions extended far beyond the United States. Throughout western Europe
the “Russian launching of an Earth-satellite was an attention-seizing event of the first magni-
tude.” Within weeks there was a perceptible decline in enthusiasm among the public in West
Germany, France and Italy for “siding with the west” and the North Atlantic Treaty Organi-
zation (NATO). British-American ties grew perceptibly stronger.* Some Americans began to
think seriously about building backyard bomb shelters.

That evening after receiving the news, Senator Johnson began calling his aides and col-
leagues and deliberated a call for the Preparedness Investigating Subcommittee of the Senate
Committee on Armed Services to begin an inquiry into American satellite and missile pro-
grams. Politically, it was a matter of some delicacy for the Democratic Senate Majority
Leader.4

Dwight D. Eisenhower was an enormously popular Republican president who had
presided over a distinctly prospering nation. He was the warrior president, the victor over the
Nazis, and a “father” figure for many Americans. Moreover, race, not space, seemed at the
time to be uppermost in the American mind. Govemnor Orval Faubus of Arkansas had only
days before precipitated a confrontation between the Arkansas National Guard and federal
authority.

When, at President Eisenhower’s personal interdiction, Governor Faubus was reminded
that in a confrontation between the state and federal authority there could be only one out-
come, the Governor withdrew the Guard only to have extremist mobs prevent the entry of
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black children into Little Rock High School. Eisenhower thereupon nationalized the National
Guard and enforced the decision of the Supreme Court admitting all children, irrespective of
race, creed or color, to the public schools.

Finally, Eisenhower had ended the Korean War; he had restored peace in the Middle
East following the Israeli invasion of the Sinai peninsula; and in 1955 he had announced the
target to launch a man-made satellite into space in celebration of the International
Geophysical Year (IGY). And in 1957 the Eisenhower-sponsored interstate highway system
was just beginning to have a measurable impact on the lifestyle of Americans.5 Automobiles
were now big, chrome-laden, and sometimes came with air-conditioning and power steering.
Homes, too, tended to be big, brick, and sometimes came with air-conditioning and televi-
sion. There was, however, no question but that the great Eisenhower aura of well-being had
been shattered first by recession, then by the confrontations at Little Rock, Arkansas, and
now by Sputnik.

The White House commented on October 6, that the launching of Sputnik *“did not
come as a surprise.” Press Secretary James C. Hagerty indicated that the achievement was of
great scientific interest and that the American satellite program geared to the IGY *“is proceed-
ing satisfactorily according to its scientific objectives”—while President Eisenhower relaxed at
his farm. Two days later the Department of Defense concurred that there should be no alarm
and that the American scientific satellite program need not be accelerated simply because of
the Soviets’ initial success. On the ninth, retiring Secretary of Defense Charles E. Wilson
termed the Soviet Sputnik *“a neat scientific trick” and discounted its military significance 6

And that day President Eisenhower announced that the Naval Research Laboratory’s
Vanguard rocket program, which would launch the IGY satellite into orbit, had been deliber-
ately separated from the military’s ballistic missile program in order to accent the scientific
nature of the satellite and to avoid interference with top priority missile programs. Had the two
programs been combined, he said, the United States could have already orbited a satellite.’

Lyndon Johnson, with the approval of Senator Richard B. Russell, Chairman of the
Senate Armed Forces Committee, directed the staff of the Preparedness Subcommittee,
which he chaired, to begin a preliminary inquiry into the handling of the missile program by
the Department of Defense. Independently, Eisenhower met with top military, scientific, and
diplomatic advisors and called the National Security Council into session before convening
the full cabinet to discuss what could be done to accelerate the United States satellite and
guided missile program. The New York Times observed that more scientists visited
Eisenhower during the 10 days following Sputnik than in the previous 10 months. Neil H.
McElroy, who was replacing Charles E. Wilson as Secretary of Defense, and assorted mili-
tary aides doubted that a speedup of the satellite or missile programs would be feasible given
existing technological and monetary limitations. The President for the time concurred that
defense spending should be maintained at its then current levels of about $38 billion. 8

Solis Horwitz, Subcommittee Counsel, reported to Johnson on the 11th that at the pre-
liminary briefing held by the Preparedness Subcommittee staff, Pentagon representatives
explained that the Vanguard IGY project and the United States missile program were separate
and distinct projects, and that it would be several weeks before they could give an accurate
picture of the military significance of the Russian satellite. Moreover, almost everyone had
believed the United States would be the first to put up a satellite, and “none of them had
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given much thought to the military and political repercussions in the event the Soviets were
first.” At a meeting of the Eighth Intemational Astronautical Federation Congress, the com-
mander and deputy commander of the Redstone Arsenal stated flatly that the United States
could have beaten the Russians to space by a year if delays (attributed to the Navy) had not
been ordered. McElroy promised to see to it that “bottlenecks” were removed. And retiring
Secretary of Defense Charles E. Wilson responded to criticisms that appeals for a faster flow
of money for the Vanguard project made between 1955 and 1957 had been “bottled up™ in the
Secretary’s office. Earlier, the press reported that Wilson had an unsympathetic attitude
toward basic research, about which he is supposed to have commented: “Basic research is
when you don’t know what you are doing.™

Lyndon Johnson told a Texas audience on October 14 that, “The mere fact that the
Soviets can put a satellite into the sky . . . does not alter the world balance of power. But it
does mean that they are in a position to alter the balance of power.” And Vice President
Richard M. Nixon, in his first public address on the subject, told a San Francisco audience
that the satellite, by itself, did not make the Soviets “one bit stronger,” but it would be a terri-
ble mistake to think of it as a stunt. !0 Sputnik demanded an intelligent and strong response,
he said.

The New York Times blamed “false economies” by the administration for the Russian
technological lead. It reported that the Bureau of the Budget had refused to allow the Atomic
Energy Commission to spend $18 million appropriated by Congress on “Project Rover,” a
nuclear powered rocket research and development program, which “would postpone the time
when nuclear power can be used to propel rockets huge distances.”!!

There were scoffers and skeptics, but precious few. The President’s advisor on foreign
economic affairs called the Soviet satellite “a silly bauble.” But by the end of October, the
reaction to Sputnik was beginning to take a distinctly different tone. The problem went
beyond missiles and defense. It was far more basic. Alan Waterman, Director of the National
Science Foundation, submitted a special report to President Eisenhower which indicated that
basic research in the United States was seriously underemphasized. The federal government
must assume “active leadership” in encouraging and supporting basic research. That same
evening Secretary McElroy restored budgetary cuts previously made in arms research.
Educators began to insist on greater emphasis on mathematics, physics and chemistry in all
levels. Secretary of Health, Education and Welfare Marion Folsom responded that while
“more and better science must be taught to all students in secondary schools and colleges,”
attempts to imitate Soviet education would be “tragic for mankind.” Nixon believed that
Soviet scientific achievements underscored the need for racial integration in the public
schools and elsewhere in the United States. On November 3, a second Soviet triumph in
space sorely delimited Folsom’s appeal to preserve the tradition of a broad, liberal education.
A second much larger and heavier satellite, carrying aboard it a dog named Laika, began
Earth orbit.12

The next day Johnson, with Richard Russell and Styles Bridges, and all of the Armed
Services Committee were briefed at the Pentagon. As Johnson said, “The facts which were
brought before us during that briefing gave us no comfort.” The next day Johnson decided
that the Preparedness Subcommittee should initiate “a full, complete and exhaustive inquiry”
into the state of national defenses.!3
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President Eisenhower addressed the Nation on the 7th, telling the people that his scien-
tific friends believed that “one of our greatest and most glaring deficiencies is the failure of us
in this country to give high enough priority to scientific education and to the place of science
in our national life.” He announced the appointment of James Killian, Jr., president of the
Massachusetts Institute of Technology, as Special Assistant to the President for Science and
Technology, and he elevated the prestigious Science Advisory Committee from Defense to
the Executive Office, enlarging its membership from 13 to 18 members. He announced that
within the Department of Defense a single individual would receive full authority (over all
services) for missile development. Congress, he said, would be presented legislative propos-
als removing barriers to the exchange of scientific information with friendly nations. The
Secretary of State would appoint a science advisor and create science attachés in overseas
diplomatic posts. More pointedly, he directed the Secretary of Defense to give the “Army and
its German-born rocket experts permission to launch a satellite with a military rocket.”
Secretary Neil McElroy issued those instructions on November 8. 14

Eisenhower’s initial response to Sputnik emphasized scientific education, basic
research, the free exchange of ideas, and the centralization of authority for satellite and mis-
sile development outside the prerogative of any single branch of the military services.
Although still quite some distance from the conceptualization and organic legislation creating
the National Aeronautics and Space Administration, certain parameters for such an organiza-
tion had become evident in the political and scientific communities by the end of October
1957.15 But some Americans who had been thinking about bomb shelters began building
them.

It was perhaps not inappropriate that Lyndon Johnson compared the Sputnik crisis to
Pearl Harbor in his opening remarks for the Preparedness Subcommittee Hearings on
November 25:

A lost battle is not a defeat. It is, instead, a challenge, a call for Americans to
respond with the best that is within them. There were no Republicans or
Democrats in this country the day after Pearl Harbor. There were no isolationists
or internationalists. And, above all, there were no defeatists of any stripe.

But he suggested that Sputnik is an even greater challenge than Pearl Harbor. “In my opinion
we do not have as much time as we had after Pearl Harbor,” he said. 16 But the subcommittee
took the rest of November, December, and most of January to conduct hearings and take
counsel on satellite and missile programs.

Distinguished scientists, administrators, and soldiers such as Dr. Edward Teller, “father”
of the hydrogen bomb; Dr. Vannevar Bush, president of MIT; General James H. Doolittle,
who led the first daring bombing raid over Japan and now presided over the National
Advisory Committee for Aeronautics; General Maxwell Taylor, Army Chief of Staff; Dr.
Wernher von Braun, Director of the Operations Division of the Army Ballistic Missile
Program; Defense Secretary McElroy; dozens of corporate presidents such as Donald W.
Douglas with Douglas Aircraft, Robert E. Gross with Lockheed, Roy T. Hurley with Curtis-
Wright, Lawrence Hyland (Hughes Aircraft), E. Eugene Root (vice president of Lockheed),
S.0. Perry (the chief engineer for Chance-Vought missile program); and flag officers from
every service participated in the subcommittee hearings. While “the newspapers have been
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filled with columns about satellites and guided missiles,” Johnson said, *‘nowhere is there a
record that brings together in one place precisely what these things are and exactly what they
mean to us.” 17 That was the purpose and, to a considerable extent, the accomplishment of
Lyndon B. Johnson’s hearings. In this, Johnson made a significant contribution to the config-
uration of the American space program and, at the time unknowingly, to the creation of a
space center in Houston, Texas, that would one day bear his name.

Johnson, a Democrat from a then almost overwhelmingly Democratic State, was bomn
near Stonewall, Texas, and received a degree from Southwest Texas State Teachers College
in 1933 after teaching at a small Mexican-American school in Cotulla, Texas, and teaching
public speaking in the Houston schools. He served as a secretary to Representative Robert M.
Kleberg (1932-35), and in 1937 won an election for a vacant seat in Congress caused by the
death of the incumbent. In 1938, he was reelected and served four terms in the House before
winning his Senate seat in 1948 and again in 1954. He had been a strong partisan of the New
Deal and of Franklin Roosevelt and Harry Truman. His elevation to the post of Senate Demo-
cratic leader in 1953 and key committee assignments, not to mention his close personal and
political relationship with Speaker Sam Rayburn of Texas, afforded Johnson unusual clout
and visibility in the Senate. The subcommittee hearings, not wholly innocently it might be
added, gave Johnson much greater national visibility. But the truth was that Lyndon Johnson,
even in 1957, when it came to satellites and missiles and defense, literally, as he put it in his
memoirs, “‘knew every mile of the road we had traveled.”!8

The subcommittee’s first witness, Edward Teller, was born in Budapest, Hungary, in
1908 and educated in Germany, before coming to America in 1935 to serve as professor of
physics at George Washington University. He moved to the University of Chicago in 1941,
before joining the Los Alamos Scientific Laboratory team, and in 1952 moved to the
University of California Radiation Laboratory. Teller attributed America’s “missile-gap” to
both specific and general situations. Specifically, he said, the United States did not concen-
trate on missile development because after the war it was not clear how such a missile could
be used. More generally, the United States had not committed its money or its talent to the
sciences, as had the Soviets. The Soviet achievements, he said, contrary to the popular notion
that “their’” German scientists are doing the job, must be attributed to the Soviet people and
the Soviet scientists. And after considerable discussion and response to questions about
national defense, security, and so forth, Teller raised the question: “Shall I tell you why I want
to go to the Moon?”" And after the laughter subsided he said, “1 don’t really know. I am just
curious.”!?

Vannevar Bush, who received both the bachelor and master of science degrees from
Tufts University in 1913 and a doctorate of engineering from Massachusetts Institute of
Technology and Harvard University in 1916, was president of the Carnegie Institution before
becoming chairman of the corporation of MIT. “Dr. Bush,” Johnson addressed him, *“for
many years Americans have been in the habit of turning to you for good advice and good
counsel. It has been a wise habit, and we members of this committee turn to you once again
in time of crisis.” 20

In response to questions from Chief Counsel Edwin L. Weisl, Bush explained that the
technical problems of the satellite and the ballistic missile are similar. To launch a satellite,
very high velocity and effective guidance into orbit are required, and in the case of the
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intercontinental missile both are necessary, except that one must do “the second one very
much better” in order to solve the reentry problem. He advised scattering Strategic Air
Command units to make them less vulnerable, and suggested that there was nothing wrong
with American scientists, engineers and production. The only problems with the missile
and satellite programs, he believed, were organization, planning and past complacency.
*“We have had a rude awakening,” he said, “and now must divest ourselves of our smug-
ness and complacency and get to work.” He urged the establishment of a central planning
board acting as an advisor to the president and indicated that such an agency had been rec-
ommended by the Rockefeller Board in 1953, had received the approval of the Joint Chiefs
of Staff, but then had never been implemented.?!

General James Doolittle received a master and a doctorate of science degree from MIT,
and now chaired both the Air Force Scientific Advisory Board and the National Advisory
Committee for Aeronautics (NACA). He attributed the current crisis to the fact that the
Soviet Union began working intensively on missile development in 1946, while the United
States did not begin until 1953. He also said that Soviets worked harder. They had a double
incentive system. One is rewarded for excellence—and destroyed if the job was not good, he
said. He did not advocate that system. Moreover, he said, the Soviet Union had an “‘arms”
economy and the United States a “butter” economy. About one-fourth of the Soviet Union’s
gross national product went into the military, while about one-twelfth of America’s spending
was for defense. And he suggested that the first order in catching up with the Soviet Union
would be an overhaul of America’s educational system. We need more classrooms and more
and better science teachers. Doolittle said that in the Soviet Union the science professor
earned roughly 50 times that of the day-laborer, while in the United States “in many cases
they do not get as much.” We “must give more kudos, more encouragement, more praise,
more honor, if you will, to the science students.” He believed that Sputnik was a good thing
because it alerted Americans to the threat, and the real basis of the threat was Soviet excel-
lence in science and technology.??

Undoubtedly one of the witnesses most knowledgeable of missile development was
Wermher von Braun. Von Braun began his experiments with liquid fuel rockets in Germany in
1930 as a member of the German Society for Space Travel. It was there that he first encoun-
tered one of the three great pioneers in rocketry and space—Hermann J. Oberth.

Oberth was born in 1894 in what is now Hermanstadt, Rumania. When he was 12 years
old. his mother gave him a copy of Jules Veme's De la Terre a la Lune (From the Earth to the
Moon) first published in 1865. That book seems to have provided the common inspiration for
the disparate pioneers of space: Robert H. Goddard of the United States, Konstantin E.
Tsiolkovsky of Russia, and Oberth of Germany. Oberth designed a long-range liquid fuel
rocket in 1917 and completed his doctorate in 1922 with a thesis which became a classic
book on the subject of rocketry and space: Die Rakete zu den Planetenraumen (The Rocket
into Interplanetary Space) published in 1923. The book discussed orbiting space stations,
space food, space walks, and possible space missions. He later received a letter from a young
German fan who complained that he could not understand Oberth’s equations in the book.
That young man was Wernher von Braun. Oberth joined the German Rocket Society in 1927,
and in 1930 was in Berlin as an advisor for the production of a film entitled Frau im Mond
(Woman in the Moon). The rocket he constructed for the production never got off the ground,
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and Oberth turned his talents to the more practical skills of a mechanic and locksmith. Many,
many years later in 1955, Oberth joined Von Braun’s rocket team at the Redstone Arsenal in
Huntsville, Alabama, and so in a sense closed a historic loop that had begun almost 50 years
earlier.23 As early as 1919, Oberth had become aware that a counterpart in the United States
was working with rocketry.

The American, Robert H. Goddard, born in 1882, received a doctorate from Clark
University and taught physics, but lived and breathed rocketry. Goddard wrote America’s
first scientific paper on the subject, published by the Smithsonian Institute in 1922 and enti-
tled “A Method of Reaching Extreme Altitudes.” It became the subject of some derision in
the American press, which labeled Goddard “the Moon rocket man.” But Goddard, a techni-
cian and tinkerer as well as a theorist, launched the world’s first liquid fueled rocket (oxygen
and gasoline) from his aunt’s homestead in Auburn, Massachusetts, on March 16, 1926. By
1940, Goddard had moved to a ranch in New Mexico and was building rockets 22 feet long,
propelled by 250 pounds of liquid oxygen and gasoline and which developed a thrust of 825
pounds. But he worked independently, almost in secret, and without government or institu-
tional support other than for private subsidies from Charles Lindbergh and grants from the
Guggenheim fund. Although he died in 1945, long before Sputnik and the reality of space, he
had no doubts that space was a part of humanity’s future: “for ‘aiming at the stars,” ™ he said,
“both literally and figuratively, is a problem to occupy generations, so that no matter how
much progress one makes, there is always the thrill of just beginning.”24

Although recognized only long after his contributions to the theory of space travel,
Konstantin E. Tsiolkovsky (1857-1935) was the first to develop the basic theory of rocketry.
He prepared an article entitled “Exploration of Cosmic Space by Means of Reaction
Devices” in 1898, which was published in 1903. But there seems to have been little applica-
tion of his theories until much later, and Tsiolkovsky lived most of his life as a deaf and
impoverished school teacher. Nevertheless, long after his death he provided inspiration to the
Soviet rocket scientists who produced Sputnik.25 In that moment, German, Russian, and
American theory and history joined hands, and they did so perhaps with the metaphysicists
and writers of the western world including the ancients who contemplated both their celestial
universe and their gods who traversed both the Earth and the heavens, and those more mod-
e dreamers from Leonardo da Vinci to Jules Verne through Edgar Rice Burroughs, Ray
Bradbury and Isaac Asimov who made the scientific revolution and man in space a meaning-
ful and popular human experience.

Von Braun’s space odyssey began with the production of experimental missiles for the
German army’s Weapons Department in a program headed by Dr. Ing. H.C. Domberger, in
1932, prior to Adolf Hitler’s elevation to the chancellery. Germany’s rejection of the Treaty
of Versailles and the rearmament of Germany included the establishment of a permanent mis-
sile center at Peenemiinde, where the V-2 was developed. It was successfully fired in October
of 1942 and began military use in 1944. Finally, by this time some official interest in rocketry
was developing in the United States.

A group of scientists at California Institute of Technology, headed by Hungarian-born
Dr. Theodore von Karman and including Frank J. Malina, organized a Rocket Research
Project in 1939 that focused on design fundamentals of high altitude rockets. In 1944, with
military financial support, CalTech reorganized the project as the Jet Propulsion Laboratory
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which concentrated on jet-assisted aircraft take-off units (JATO). The laboratory also received
authorization from Major General G.M. Bames to proceed with a high altitude rocket project,
known officially as Project ORDCIT.26 As the war’s end began to become a reality, military
interest in the acquisition of German scientific knowledge, and particularly of V-1 and V-2
weaponry, grew and provided the incentive for what became “Operation Paperclip.”

Major General H.J. Knerr, with the Strategic Air Forces, urged General Carl Spaatz to
secure established German facilities and personnel before they could be destroyed or dis-
persed. In early 1945, he also urged Robert A. Lovett, the Assistant Secretary of War for Air,
to push for the capture of German war technology, and to allow captured German scientists
and their families to immigrate to the United States. Subsequently, on April 26, 1945, the
Joint Chiefs of Staff issued an order directing General Dwight Eisenhower to “preserve from
destruction and take under your control records, plans, documents, papers, files and scientific,
industrial and other information and data belonging to . . . German organizations engaged in
military research.27

Operation Paperclip, as it was called, became one of the unique finales in the defeat of
Nazi Germany. Colonel H.N. Toftoy and Major James P. Hamill masterminded the rocket and
missile segment of the project. Toftoy made early contact with a group of scientists, including
Von Braun, who opted for capture by the Americans rather than the Russians. Von Braun told
the Preparedness Subcommittee that as the Russian Army approached from the east, he and
his associates took a vote and unanimously cast their lot with the west. They then somewhat
perilously made their way out of Peenemiinde and convinced the German navy that they had
orders to evacuate with their equipment to a more central location. The group ended up in
Bavaria where the American armies found them. During the confusion of Germany’s col-
lapse, Colonel Toftoy was unable to get a response from Washington to his request to transfer
some 300 German rocket scientists and their families to the United States, and quickly flew
to Washington to push his request through. There he secured permission to admit 127 scien-
tists and technicians. The families were to be housed and cared for by United States authori-
ties until they could be transferred at a later date.28 Von Braun, who had been technical
director of the Peenemiinde Rocket Center, was one of those 127.

Hamill did more. The Nordhausen V-2 plant, which manufactured the German rockets,
was designated to fall within the Soviet occupation zone, and all plans and equipment were to
be left for the Soviets. “These orders,” Hamill said, “originated at a very high level.” But
unofficially and off the record, “I was told to remove as much material as I could, without
making it obvious we had looted the place.” The net result of Operation Paperclip was to
bring 300 boxcar loads of materials including plans, manuals, and documents and 100 V-2
rockets to the United States.2? During his interrogation at Partenkirchen, Germany, in 1945,
Von Braun closed with a comment about Moon travel and atomic energy (before the United
States dropped its atomic bomb):

When the art of rockets is developed further, it will be possible to go to other
planets, first of all to the Moon. The scientific importance of such trips is obvi-
ous. In this connection, we see possibilities in the combination of the work done
all over the world in connection with the harnessing of atomic energy together
with the development of rockets, the consequence of which cannot yet be fully
predicted.30
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The first contingent of German scientists, including Von Braun and six of his associates,
arrived at Fort Strong, Massachusetts, on September 20, 1945. They soon transferred to the
Aberdeen Proving Ground in Maryland where they helped process the German guided mis-
sile documents. In December, 55 other German rocket specialists were given work at Fort
Bliss, Texas, and White Sands Proving Grounds, New Mexico. Von Braun and the men at
Aberdeen soon joined the rest at Fort Bliss, and eventually all of the rocket group moved
there. Tests with V-2 rockets began in January 1946, and advanced to high altitude experi-
mental tests using V-2 rockets for the Hermes II program. Improved designs and successes
led to the search for improved facilities. In 1949, the decision was made to adapt the
Huntsville (Alabama) Arsenal, which manufactured chemical mortar and howitzer shells dur-
ing the war, and the Redstone Ordnance Plant located there, which produced the assembled
shells, for the use of the missile team. The Army created the Ordnance Guided Missile Center
there in April 1950, at which time Von Braun and about 130 of his associates arrived. The
Army team created the Redstone, Jupiter and Juno missiles at the Redstone Arsenal—oprior to
the launch of Sputnik.3! In 1951, Von Braun began work on the Army’s Redstone missile
under the direction of K.T. Keller (who later became president and chairman of the board of
Chrysler Corporation). Initially planned for a 400- to 500-mile range, the Redstone soon was
adapted to carry a heavier payload over an approximately 175-mile range. In 1955, the
longer-range Jupiter rocket program began with the Ballistic Missile Agency under the com-
mand of Major General John B. Medaris. The project at first stressed the development of a
land-based and sea-based 1500-mile range missile, and the Army Ballistic Missile Agency
cooperated with the Navy until the Navy withdrew to develop its own submarine-launched
Polaris missile. A single-stage, liquid fueled Jupiter intermediate range ballistic missile
(IRBM) was fired on May 31, 1957.32 Indeed, the Redstone-Jupiter-Juno program and the
Polaris program comprised only two of the missile efforts that had been under way in the
United States since the close of World War I1.

Since 1949, the Naval Research Laboratory had been involved in high altitude rocket
research for atmospheric and astrophysics research using liquid and solid rocket propellants
in the Viking program. In 1955, the solid fueled Viking held the world altitude record for
single-stage rockets. It was from a proposal of the Naval Research Laboratory, in cooperation
with the Glenn L. Martin Company, that the launching of the International Geophysical Year
satellite was selected by a special advisory board headed by Homer Stewart of the Jet
Propulsion Laboratory. The decision, made in August 1955, as Walter McDougall pointed out
in . .. the Heavens and the Earth: A Political History of the Space Age, stressed both the
civilian and the scientific bent of the advisory board and of the project. The decision was sup-
ported by the Department of Defense and the administration despite the consensus that the
Redstone rocket developed by the Von Braun team “promised a satellite soonest.”3

Paralleling the missile developments by the Army and Navy, the National Advisory
Committee for Aeronautics (NACA) in 1945 began designs for a ramjet-powered aircraft in
cooperation (sometimes) with the Army Air Forces and variously Bell and Douglas Aircraft
Corporations. Bell began work on the Bell XS-1, while Douglas, working on a proposal for
the Navy, began developing the D-558 turbojet. By the mid-1950’s, a contract had been
awarded to North American Aviation for the X-15, and plans were developing for Project
HYWARDS, a successor to the X-15 and a predecessor to the Dyna-Soar, which became a
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conceptual model for the space shuttle. NACA’s Langley Aeronautical Laboratory, specifi-
cally the flight research section headed by Robert R. Gilruth, and later the Pilotless
Aircraft Research Division (PARD) supported the design efforts of these experimental,
rocket-powered aircraft.?

Congress founded NACA in 1915, “to supervise and direct the scientific study of the
problems of flight with a view to their practical solution.” The American Aeronautical
Society, founded in 1911, urged the creation of a national aeronautics laboratory, somewhat
similar to an earlier but now defunct Langley Aerodynamical Laboratory administered for a
few years by the Smithsonian Institution. The proposal generated more controversy and com-
petition than real support, until the outbreak of war in Europe in 1914, and the evident role of
aircraft in modern warfare began to stimulate interest in “acroplanes.”5 The role of aircraft in
World War I, before the entry of the United States into that war, captured the attention of the
American public much as Sputnik did in 1957. And, as in World War I, the response to the
“crisis” was to create a civilian, rather than a military oriented, governmental advisory board.
In 1915 the board was NACA. In 1958 the board was a reconstituted NACA, called the
National Aeronautics and Space Administration (NASA).

The analogy extended even further. NACA's first chairman, Brigadier General George
P. Scriven, explained in the Annual Report for 1915, that while military preparedness
seemed to dictate present needs, “when the war is over, there will be found available classes
of aircraft and trained personnel for their operation, which will rapidly force aeronautics into
commercial fields, involving developments of which today we barely dream.”36 NACA
urged and, in August 1916, secured congressional funding for a national civilian aeronauti-
cal laboratory. In July 1917, NACA broke ground for the construction of the Langley
Aeronautical Laboratory (and a week later Congress approved a $640-million aviation
bill). 37

Just as a reconstituted NACA became the heart of NASA, so Langley’s PARD, in a
reconstituted form, as the Strategic Task Group, became the nucleus of NASA’s man-in-
space program. Ultimately, the Strategic Task Group, joined by engineers and specialists
from the Canadian subsidiary of Britain’s A.V. Roe Corporation, the military services (espe-
cially the Air Force) and private industry provided the human resources for the composition
of the Manned Spacecraft Center or Lyndon B. Johnson Space Center in Houston, Texas.
Among those associated with the Langley Aeronautical Laboratory were Robert R. Gilruth,
who became the first director of the Manned Spacecraft Center; Maxime A. Faget, head of
the Performance Aerodynamics Branch of PARD and Assistant Director for Research and
Development at the Manned Spacecraft Center; and Walter C. Williams, a Langley engineer
assigned to supervise flight tests of the Bell XS-1. On a 1947 test flight supervised by
Williams, Air Force pilot Charles E. “Chuck™ Yeager flew the first manned supersonic flight
in history. * Williams and Yeager both became key members of the Manned Spacecraft
Center team, as did Paul Purser from PARD.

Purser, who worked with Faget on the HYWARDS project and collaborated in the
design of the “Little Joe” launch vehicle used in Project Mercury, was an original member
of the Strategic Task Group assembled by Gilruth at Langley for the development of a man-
in-space program. He served as special assistant to Gilruth during the formative years of the
man-in-space program. Christopher C. Kraft, Jr., joined the Langley Laboratory in 1945 and
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was an original member of Gilruth’s Space Task Group (STG), as was Charles W. Mathews
who joined the Langley Laboratory in 1943 and had worked on the XS-1 transonic tests.
Joseph G. Thibodaux began work at Langley in 1946 heading variously the Materials,
Rocket and Model Propulsion Branches. Kenneth S. Kleinknecht joined Gilruth’s group at
Langley in 1959, after work on the X-15 at the Flight Research Center in California. 3 Thus,
variously NACA, the Langley Aeronautical Laboratory, and specifically PARD housed to a
considerable extent the people, projects, and aspirations for what would within a year of
Sputnik become a defined and institutionalized man-in-space program.

Robert Rowe Gilruth, a 35-year-old aeronautical engineer from Nashwauk, Minnesota,
began flight research work at Langley shortly after his graduation with a master of science
degree from the University of Minnesota in 1936. In 1945, he organized a research group
and conducted transonic and supersonic flight experiments with rocket-powered models,
which led to the establishment of PARD. In 1952, Gilruth became Assistant Director of the
Langley Acronautical Laboratory, and in 1958 became director of a new STG organized as a
result of the National Aeronautics and Space Act. The early STG, as Paul Purser recalled
years later, was something of an ad hoc arrangement, without any official directives or titles
established. By 1959, for example, the STG “had never received even as much as a piece of
paper from Headquarters establishing the group, and . . . the closest thing to an official pro-
nouncement was the memo that Gilruth himself had written. . . .” Gilruth himself had no
official title.40

The reality in 1957 was that the United States had diverse and reasonably sophisticated
space and missile programs with a relatively long history. The people were in place and had
relatively long associations with each other. Moreover, by 1957, the conceptual framework,
much of the design, and some of the hardware that would comprise the essential components
of America’s man-in-space efforts for the next several decades were in place. This analysis,
however, was not imminently clear at the conclusion of the extensive hearings conducted by
the Preparedness Subcommittee. Other than for Wernher von Braun, relatively few “hands-on”
engineers associated with missile or rocket plane development appeared before Congress,
although to be sure there were a large number of generals, admirals, and corporate presidents
associated with such developments. The hearings were conducted at a much “higher” level
and, to an extent, were much more political than technical as might be expected.

The fact that the hearings were political rather than technical, and that the media and the
public were truly shocked by that tiny spinning Soviet globe in the sky, led to the institution-
alization of an American space program. Senator Johnson released public comments about
the hearings from time to time and summarized the work (2313 pages) of the Preparedness
Subcommittee after its 3 months of hearings closed. Early in the course of the hearings, one
of Johnson’s aides commented in a memorandum to Senator Johnson on November 26, 1957,
that one clear pattern that emerged from the testimony was the extreme difficulty in pinning
down lines of authority for missile and satellite programs. On December 16, Johnson issued a
press release saying that “it is apparent that we have the technical skill, the resources and the
necessary enthusiasm among our technicians to build any missile that we need and to build it
on time. What we have been lacking are hard, firm decisions at high levels.”4! What
Johnson was saying was that Sputnik created a chink in Republican political armor and now
offered an opportunity for Democratic party leaders.
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In December, the Naval Research Laboratory attempted to launch a Vanguard rocket
carrying a satellite, but an explosion on the launch pad in front of the press proved only
embarrassing. (A second attempt in February 1958 did no better.) The nod then went to Von
Braun to launch a Jupiter C (Juno I) carrying a satellite. The successful launch on January 31,
1958, of the Explorer I satellite (weighing 81 pounds) to a maximum altitude of 984 miles
considerably bolstered American spirits, but even more significantly the scientific experiments
on the Explorer discovered the Van Allen radiation belts surrounding the Earth’s atmosphere. 42

With national confidence bolstered, Congress began moving toward decisions about
missiles and space. The Senate approved the creation of a Special Committee on Space and
Astronautics (S.R. 256) on February 6, and Senator Carl Hayden as president pro tempore of
the Senate called a meeting into session on February 20, where Lyndon Johnson was quickly
elected chairman. The committee considered briefly the feasibility of establishing a joint
committee with the House but no action was taken. And Johnson outlined what he thought
was the primary business of the committee, that being to define who in the executive and leg-
islative branches should have jurisdiction over specific aspects of space and astronautics, how
these organizations should be established, and how to deal with the intemational aspects of
space. The committee briefly considered Senator Clinton P. Anderson’s memorandum urging
a decision on U.S. space objectives as variously a stunt, having to do with military prepared-
ness, or relating to the peacetime uses of space. And he listed options as being to (a) hit the
Moon, (b) put a man into space, (c) put an animal into space, or (d) conceivably start thinking
about a Mars mission, manned or otherwise. 43 Judging by Senator Anderson’s memorandum
and the daily press stories relating to space, the country’s mood was both feisty and impatient.

It would take a firm hand at the tiller to keep a reasoned course and avoid the pitfalls of
unduly hasty decisions. There were a number of such hands, but in retrospect, Lyndon
Johnson knew intuitively that space was not simply something “out there,” but something
intimately associated with the quality of life on Earth. He believed space was the first new
physical frontier to be opened since the American West. The Preparedness Subcommittee
Hearings continued, and the Special Committee on Space and Astronautics began hearings
and independent study. The House of Representatives created a Select Committee on Astro-
nautics and Space Exploration on March 5, under the leadership of John W. McCormack, and
began hearings and staff studies. Both the work of the Preparedness Subcommittee and the
simple creation as well as the work of the House and Senate Select Committees, “emphasized
the importance of a national space program and an agency—preferably independent and
civilian—to administer it.” Moreover, Johnson’s initiative on the Preparedness Subcommittee
helped ensure that the decisions relating to space and missile development would occur “in a
broad political arena.”+

Perhaps the strongest incentives and direction leading to the establishment of a
national space program under civilian authority came directly from President Eisenhower.
Two advisory bodies made similar recommendations to the President. Nelson Rockefeller,
who chaired the Rockefeller Brothers Fund which was completing a study of national secu-
rity, testified before the Preparedness Subcommittee in January that the question as to
where the authority for the development of outer space should be housed should be decided
by the Secretary of Defense; but by March 5, Lyndon Johnson recalled that: “He changed
his mind and recommended to President Eisenhower the establishment of a civilian space
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agency. The President endorsed his recommendation.” Johnson said that in the beginning he
had “no firm conviction either way” but by the time the hearings were over, he had been
persuaded that the “best hope for peaceful development of outer space rested with a civilian
agency.”45 On March 26, President Eisenhower released a document from his Science
Advisory Committee entitled “Introduction to Outer Space, An Explanatory Statement. . . .”
under his introductory statement which read:

This is not science fiction. This is a sober, realistic presentation prepared by lead-
ing scientists. . . . [ have found this statement so informative and interesting that I
wish to share it with all the people of America and indeed with all the people of
the Earth. . . .These opportunities reinforce my conviction that we and other
nations have a great responsibility to promote the peaceful use of space and to uti-
lize the new knowledge obtainable from space science and technology for the ben-
efit of all mankind.

Dwight D. Eisenhower46

The Advisory Committee explained that four factors gave “importance, urgency, and
inevitability” to the advancement of space technology. Those were “the compelling urge of
man to explore and discover” and the necessities of defense, national prestige, and scientific
observation and experiment. In very simple language, the report briefly discussed satellites, a
manned and unmanned Moon landing, an instrument landing on Mars, a satellite radio net-
work, military applications of space (primarily communications and reconnaissance, specifi-
cally rejecting satellites as bomb carriers), costs versus benefits, and finally, a space timetable
that concluded with “Human Lunar Exploration and Retum™ and “much later still” Human
Planetary Exploration.+7 To a remarkable extent, the report provided a blueprint for the
American space mission over the next several decades.

On April 2, Eisenhower presented a special message and legislation to Congress recom-
mending the creation of the National Aeronautics and Space Agency:

The new Agency will be based on the present National Advisory Committee for
Aeronautics and will continue that agency’s well-established programs of aeronau-
tical research. In addition, the new Agency will be responsible for programs con-
cerned with problems of civil spaceflight, space science and space technology.

... it is appropriate that a civilian agency of the Government take the lead in those
activities related to space which extend beyond the responsibilities customarily
considered to be those of a military organization. 43

The President then instructed the NACA to present full explanations of the proposed
legislation to both houses of Congress, and to plan for reorganization as may be required by
the legislation. NACA and the Department of Defense were to review programs to decide
under which agency they should be placed and what the Department of Defense would need
in the future to maintain its military requirements; and NACA was to ensure the participation
of the scientific community through discussions with the National Science Foundation and
the National Academy of Sciences. 49
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Congress began hearings and study of the proposed legislation immediately, and on
July 29 received the President’s endorsement of the “National Aeronautics and Space Act of
1958.” The act declared that “it is the policy of the United States that activities in space
should be devoted to peaceful purposes for the benefit of all mankind.” Objectives of
American space efforts were to expand human knowledge, to improve the efficiency of aero-
nautical and space vehicles, and to develop vehicles capable of carrying instruments, equip-
ment and supplies, and living organisms through space. Congress authorized the creation of
the National Aeronautics and Space Council (including the Vice President, Secretary of State,
Secretary of Defense, the Administrator of NASA, and the Chairman of the Atomic Energy
Commission) and NASA which would assume all of the responsibilities, properties, and
authority of NACA. 50

During the deliberations of the proposed legislation, Dr. Hugh L. Dryden, Director of
NACA, explained to the House Select Committee that NACA “formally initiated studies of
the problems associated with unmanned and manned flight at altitudes from 50 miles up, and
at speeds from Mach 10 to the velocity of escape from the Earth’s gravity,” in 1952. The pri-
mary mission of NACA, he stressed, was scientific research for all departments of the govern-
ment. “In this technological age,” he said, “'the country that advances most rapidly in science
will have the greatest influence on the emotions and imagination of man,” and will enjoy the
most rapid growth, the highest standard of living, the greatest military potential, and the
“respect of the world.” There were, in April 1958, 17 unpaid members of NACA appointed by
the President who reported directly to the President. The commiittee established policy and
planned research programs conducted by the 8000 scientists, engineers, and supporting per-
sonnel who comprised the staft of the agency. NACA'’s research centers at the time included
Langley Aeronautical Laboratory and its associated Pilotless Aircraft Research Station on
Wallops Island (with a combined staff of about 3300); Ames Aeronautical Laboratory,
California, staffed with 1450 persons; Lewis Flight Propulsion Laboratory, Ohio, with a staff
of some 2690; and the High Speed Flight Station at Edwards, California, with a staff of 312.5!

After the conclusion of the House Select Committee hearings in May, Dryden brought
Robert R. Gilruth to Washington to plan a man-in-space program. “There,” according to
James R. Hansen, “working less than 90 days in one large room on the sixth floor of the
NACA building, a small task group of less than 10 men, assembled by Gilruth over the tele-
phone from the staffs of Langley and Lewis laboratories, came up with all of the basic princi-
ples of what would become Project Mercury.” The plan closely paralleled proposals made by
Gilruth’s associate, Maxime A. Faget, at a NACA conference on high-speed aerodynamics in
March. 52 Thus, before the passage of the act creating NASA, or what became the Johnson
Space Center, the United States had a plan and a project group directed toward putting a man
in space. It may have been that the creation of the plan by Dryden was consciously or subcon-
sciously directed toward the goal both of preserving a NACA hegemony over space-related
activities while at the same time attempting to preserve the essential scientific integrity of
NACA programs. It was clear, however, that the new governmental agency for aeronautics
and space would be much more operations oriented than had been NACA.

The National Aeronautics and Space Act of 1958 attempted to hamess the energies, tal-
ents and aspirations of a nation in a bold and exciting new enterprise. The act reflected a
remarkable unanimity and commitment by the American people that had perhaps been
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unmatched in times of peace since the days of Theodore Roosevelt and the construction of the
Panama Canal. To be sure, in the minds of many, despite the language of the act, this was not
an act of peace but of war, albeit a cold war. Certainly Sputnik was instrumental in the incep-
tion and the speedy approval of the Space Act of 1958. America, to be sure, was well on the
way to space before Sputnik, and would have been there with or without Soviet competition,
but it is most unlikely that the United States would have made the level of commitment to
space, in terms of talent, money, organization or popular support, without Sputnik. That
extended far beyond space for the United States, and indeed most of the world’s peoples
began to emerge from Sputnik with a new sense of identity and purpose. Humans were no
longer earthbound.

October 1957 was one of those milliseconds in the human experience that marked the
beginning of a “giant leap” for all mankind, a leap that might properly be equated to such
other moments in history as the discovery of fire, agriculture, the New World, flight, and
atomic energy . . . and a leap, to be sure, that is a perilous, difficult, and uneasy one. October
1957 and that October of a year later when NASA officially began functioning were also fun-
damental to the inception and organization of the Lyndon B. Johnson Space Center in
Houston, Texas.

Administrator Thomas Keith Glennan announced that NASA would officially begin
functioning on October 1, 1958. On November 3, Robert R. Gilruth, Assistant Director of the
Langley Aeronautical Laboratory, announced the formation of a Space Task Group, including
himself and 34 other Langley employees. Over the next 3 years this group, which worked
together in a seemingly unstructured and almost formless fashion, grew and expanded and
developed personal and professional relationships such that when the decision was made to
create a NASA “Manned Spacecraft Center,” the organization, the experienced personnel and,
to a considerable extent, the programs were already in place at Langley and within the NASA
community. Thus, October 1957 and October a year later when NASA officially began func-
tioning were critical moments in the inception and organization of what became, after his
death, the Lyndon B. Johnson Space Center in Houston, Texas. Johnson helped write and
enact the legislation which created NASA. He knew, indeed, every mile of the road America
has traveled to space, and he knew intuitively that space was not simply something “out
there,” but something intimately associated with the quality of life on Earth.5?
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I can recall watching the sunlight reflect off of Sputnik as it passed over my home on
the Chesapeake Bay in Virginia,” Dr. Robert R. Gilruth recalled to the audience at the Sixth
International History of Astronautics Symposium meeting in Vienna, Austria, in 1972. “It put
a new sense of value and urgency on the things we had been doing. When one month later the
dog, Laika, was placed in orbit in Sputnik II, I was sure that the Russians were planning for
man-in-space.” ! The American response grew from an unusual concatenation of events—a
Russian satellite and a dog in orbit, a NACA Pilotless Aircraft Research program, the presence
of a large assemblage of German rocket scientists in Huntsville, Alabama, and the sudden
unemployment of a Canadian fighter production team. Congress, with NACA/NASA
assistance, provided leadership in devising the manned space programs and set the stage for
the bold scheme to land an American on the Moon.

In the summer of 1958, as Congress deliberated space legislation, Dr. Hugh Dryden,
NACA’s Director, called Gilruth and Abe Silverstein, the director of the Lewis Research
Center, to Washington to begin formulating a spaceflight program. Silverstein and Gilruth
shuttled back and forth from their home offices, usually spending four or five days a week in
Washington. For several months, Silverstein noted later, Gilruth’s interests had quickly moved
in the direction of “manned spaceflight.” 2

Gilruth assembled a small group of associates and advisors, including Max Faget, Paul
Purser, Charles W. Mathews, and Charles H. Zimmerman of the Langley Laboratory; Andre
Meyer, Scott Simpkinson, and Merritt Preston of the Lewis Laboratory; and many others on an
“as needed” basis. He brought in George Low and Warren North from Lewis and Charles
Donlan from Langley to help polish the plan in the late summer. The product of these intensive
sessions was much more than an organizational format for a work project; it was an
engineering design for putting an American in space. As Gilruth said, “we came up with all of
the basic principles of Project Mercury,” including a pressurized capsule with a blunt face and
a conically shaped afterbody containing a contour-shaped couch, to be launched variously by
an Atlas or a Redstone, and including a special cluster design proposed by Paul Purser and
Max Faget, to be called the “Little Joe,” to test an emergency escape device and a water-
landing parachute system.3

Congress, meanwhile, was deliberating the Eisenhower administration’s legislation,
introduced by Lyndon B. Johnson and Senator Styles Bridges, calling for the creation of
NASA. Hearings were being conducted before the Senate Select Committee on Space and
Astronautics, chaired by Johnson, and the House Select Committee on Aeronautics and Space
Exploration, chaired by Congressman John W. McCormack.

In July 1958 before final approval of the NASA legislation, Gilruth, with Silverstein and
Dryden, presented the concept for manned spaceflight to Dr. James R. Killian (Scientific
Advisor to the President) and the President’s Scientific Advisory Board. Gilruth and Dryden
subsequently appeared before the House Select Committee on Aeronautics and Space
Exploration, which began hearings on August 1, and explained the manned spaceflight
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initiative. Concurrent with the approval of the National Aeronautics and Space Act of 1958,
the House created a standing committee on science and astronautics on July 21, headed by
Congressman Overton Brooks of Louisiana. Subcommittees included a committee on
Scientific Training and Facilities headed by George P. Miller of California, a Subcommittee
on Scientific Research and Development headed by Olin E. Teague of Texas, a
Subcommittee on International Cooperation chaired by Victor L. Anfuso of New York, and a
Subcommittee on Space Problems and Life Sciences under Congressman B.F. Sisk of
California. President Dwight D. Eisenhower signed the National Aeronautics and Space Act
on July 29. Although the act referred to “manned and unmanned” space vehicles, it by no
means specified that the American or NASA “activities in space” necessarily involved
placing men or women in space. Not all were convinced (nor would be as the years passed)
that a space program and putting humans into space were necessarily synonymous.
Nevertheless, in those first weeks following approval of the act, Silverstein and Gilruth urged
Dryden to create a special task group to implement a manned spaceflight program. 4

That the American response to Sputnik should literally be to put an “American in space”
did not reflect prevailing public opinion or the conventional wisdom of the aeronautical,
scientific or military communities. Even among NACA/NASA personnel, many, including
senior people, believed that the projected manned spaceflight program was an overreaction at
best, a stunt at worst, and necessarily temporary in either event. The “conventional wisdom™
was more closely aligned to the idea that manned spaceflight was very premature and could
develop only after the technology evolved from unmanned spacecraft. Moreover, many
Americans still possessed some innate
disatfection for things mechanical, or
robotic. that had to do with the further
intrusion of machines in the “garden” of
American life or, more so, into the
“heavens.” Flight in any dimension was
something some Americans had had
difficulty with since the days of the Wright
brothers. Despite their reservations and
skepticism, Americans had an equally
strong, but ambivalent fascination with the
“machine.” Space vehicles, if such were to
be, clearly needed the benign control of the
human hand. Although totally unrelated to
the in-house NACA/NASA deliberations, a
feature article by a prominent political
leader in a prominent engineering journal
reinforced the arguments in support of
manned space vehicles.

In Congress, Senator Lyndon Johnson
had become an advocate of a “broader

Lyndon Johnson knew intuitively that space was not
simply something “out there,” bur something
intimately associated with the quality of life on
understanding” of the new Space Age. The  gun. He believed space was the first new physical
August edition of the American Engineer  frontier to be opened since the American West.
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featured an article by Lyndon Johnson, who stressed that America was “badly underestimating
the Space Age.” Although security had been our first concern, and properly so, Johnson
suggested that the overwhelming focus on satellites and missiles missed the point. “The
ultimate [purpose] of space vehicles is the transport of man through outer space near or to the
Moon, some of the planets, perhaps even to other galaxies. . . . Whatever the date, manned
space vehicles will be—when they come—far less of a detail, far more a pinnacle of accom-
plishment than we now think.” The Space Age, Johnson said, will have an impact of the
greatest force on how we live and work. “We are underestimating the meaning of this whole
new dimension of human experience.” We have entered a new frontier, he said, the first new
physical frontier to be opened since the American West.5 Affairs now moved very quickly.

President Dwight D. Eisenhower appointed Dr. T. Keith Glennan as the first Adminis-
trator of NASA, and Dr. Hugh L. Dryden, who had headed NACA, to be Deputy Administrator.
They assumed their posts on August 19. Glennan, bomn in Enderlin, North Dakota, in 1905,
eamned a degree in electrical engineering from Yale University in 1927. His first employment
was in the new “‘sound” movie industry, before joining Electrical Products Research Company,
a subsidiary of Western Electric. He became involved primarily in administration rather than
research, at times heading divisions of Paramount Pictures, Metro-Goldwyn-Mayer, and Vega
Airlines. During World War II, Glennan joined the Columbia University Division of War
Research and soon became director of the Navy’s Underwater Sound Laboratories at New
London, Connecticut. He became president of Case Institute of Technology in 1947 and
elevated it into the ranks of the top engineering schools in the Nation. He served as a member
of the Atomic Energy Commission between 1950 and 1952. The Space Act declared that
“NACA shall cease to exist . . . ,” and Glennan announced its close on September 30 and the
beginning of NASA on October 1. It is a time of “metamorphosis,” he said, . . . it is an
indication of the changes that will occur as we develop our capacity to handle the bigger job
that is ahead . . . We have one of the most challenging assignments that has ever been given to
modem man.” 6

A few days after NASA became operational, Max Faget, Warren North, Dr. S.A.
Batdorf, and Paul Purser went to Huntsville and spent an intensive 2 days discussing with
Wemher von Braun and some 30 other engineers and military officers the participation of the
Army Ballistic Missile Agency (ABMA) and Redstone in the launch of a manned capsule. On
October 7, Glennan, Dryden, and Roy Johnson, Director of the Army’s Advanced Research
Projects Agency (ARPA), heard Gilruth’s final proposal for manned spacetlight that had been
approved by a joint NASA/ARPA committee, and which essentially reflected the summer
work of Gilruth’s task group. “Within two hours,” Gilruth said, “we had approval of the plan
and a ‘go ahead.”” Glennan advised Gilruth to return to Langley and organize a group to
manage the project—but to report directly back to Abe Silverstein in the Washington NASA
office, rather than to the center director.” Not only had a manned spaceflight program been
authorized, but the program was to be autonomous and independent of any other NASA
center, thus effectually creating the organizational nucleus of what would become the Manned
Spacecraft Center or (in 1973) Lyndon B. Johnson Space Center in Houston, Texas. For all
practical purposes, the Manned Spacecraft Center existed and operated at the Langley
Aeronautical Laboratory for almost 4 years prior to its relocation in Texas. In truth, it may
have been that one of the motives for the organization of an autonomous entity to deal with
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manned spaceflight was to preserve the integrity of the traditional research orientation of the
NACA/NASA organization, and possibly even to isolate the project because it was premature
or a stunt from the perspective of the mainstream (and presumably more serious) research and
scientific efforts of NASA. It could also have been a simple matter of expediency. The
establishment of the STG gave the program identity and some protection from agency politics
and funding squabbles.

As Glennan explained to the House Committee on Science and Aeronautics in 1959,
“To get going, we have had to organize with one hand, while, at the same time, . . .operate
with the other.”” It is not an efficient way to do business, he said, but there was never time to
proceed in an orderly fashion. Wesley Hjomevik, who joined the STG as its business and
administrative manager, recalled that at what may have been the true moment of inception
of the STG, in a meeting with Glennan following the presentation to President Dwight D.
Eisenhower and his staff by Gilruth’s group, the reality of the manned vehicle project struck.
The meeting closed with Glennan’s comment, “okay men, let’s get on with it.” Whereupon
Gilruth’s mouth “fell open;” he made inquiries about staff, money and facilities. “Glennan,”
Hjornevik said, “just got red in the face.” He had no answers to those questions. He got
mad, pounded on the table and repeated, *'I said get on with it,” and got up and walked out.3
In a sense, both Hjormevik and Glennan had identified the most prominent and distinctive
features of the early manned space effort—its relative spontaneity and organizationally
amorphous qualities.

Although the STG was unofficially established on October 8, 1958, it was, as Paul
Purser noted later, an ad hoc arrangement, for Gilruth had no written authorization to head
the STG or to actively organize and recruit. Gilruth acknowledged that he had been given “a
job of tremendous difficulty and responsibility,” with no staff and only oral orders to “get on
with the job.” He credited Floyd Thompson, director of the Langley Center, with not only
cooperation but also guidance in establishing the manned space program. And given the fact
that Gilruth would be dismembering the Langley Center staff, that was no easy commitment
by Thompson. Finally, Gilruth dissipated some of the cloud surrounding the establishment
of the STG by announcing in a memorandum dated November 3, 1958, (as suggested by
Thompson) that the STG did indeed exist, and that he had the authority to request the
transter of personnel to his group. 9

That memorandum effectually marked the inception of the Manned Spacecraft Center.
The document is significant both for the manner of its promulgation and the fact that it
named those who became the “charter members” of the manned spacecraft program.
“Recruiting” for the STG began with meetings between Purser, Charles Zimmerman and
R.O. House, who agreed to recommend to Floyd Thompson that a proposal be forwarded to
NASA Headquarters to create 230 positions on the *“space payroll.” Of these, 110 were to be
directly related to the manned-satellite project, 60 to support groups, and 60 for other space-
related projects. Thompson agreed to fund 119 of the positions through Langley, with 36
transfers to be effected immediately. Paul Purser roughed out a “Task Group” memo
containing 34 names to which Gilruth added 2.10

The next day, November 4, Floyd Thompson scratched a brief approval on the memo
saying “This request is okay with the exception of (William J.) Boyer” (whom he wished to
retain on his staff). 1!

20
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Subject: Space Task Group

already worked on this project.

(8

Anderson, Melvin S. (Structures)
Bland, William M., Jr. (PARD)
Bond, Aleck C. (PARD)

Boyer, William J. (IRD)
Chilton, Robert G. (FRD)
Donlan, Charles J. (OAD)
Faget, Maxime A. (PARD)
Fields, Edison M. (PARD)
Gitruth, Robert R. (OAD)
Hammack, Jerome B. (FRD)
Hatley, Shirley (Steno)
Heberlig, Jack C. (PARD)
Hicks, Claiborme R., Jr. (PARD)
Kehlet, Alan B. (PARD)
Kolenkiewicz, Ronald (PARD)
Kraft, Christopher C., Jr. (FRD)
Lauten, William T., Jr. (DLD)
Lee, John B. (PARD)

NASA - Langley
November 3, 1958

MEMORANDUM for Associate Director

1. The Administrator of NASA has directed me to organize a space task group 10
implement a manned satellite project. This group will be located at the
Langley Research Center, but in accordance with the instructions of the
Administrator, will report directly 1o NASA Headquarters. In order that this
project proceed with the utmost speed, it is proposed to form this Space Task
Group around a nucleus of key Langley personnel, many of whom have

It is requested, therefore, that initially the following 36 Langley personnel be
transferred to the Space Task Group:

Livesay, Norma L. (Files)

Lowe, Nancy (Steno)
MacDougall, George F., Jr. (Stability)
Magin, Betsy F. (PARD)
Mathews, Charles W. (FRD)
Mayer, John P. (FRD)

Muhly, Wiltiam C. (Planning)
Purser, Paul E. (PARD)

Patterson, Herbert G. (PARD)
Ricker, Harry H., Jr. (IRD)

Robert, Frank C. (PARD)

Rollins, Joseph (Files)

Sartor. Ronelda F. (Fiscal)

Stearn, Jacquelyn B. (Steno)
Taylor, Paul D. (FSRD)

Watkins, Julia R. (PARD)
Watkins, Shirley (Files)
Zimmerman, Charles M. (Stability)

(signature)
Robert R. Gilruth
Project Manager

While Gilruth organized his STG at Langley, Abe Silverstein established an office
called Manned Space Flight at NASA Headquarters in Washington with George Low as its
head. Silverstein, trained as a mechanical engineer, was a veteran flight researcher who
joined NACA in 1929. In 1943 George Lewis, who headed the Aircraft Engine Research
Laboratory in Cleveland (renamed the Lewis Flight Propulsion Laboratory in 1948), named
him to a special committee to coordinate NACA's high-speed aircraft research. Low, who
worked with Silverstein in Cleveland and assisted Gilruth’s ad hoc committee in planning a
spaceflight program, returned with Gilruth to Langley to serve as deputy assistant to Max
Faget but was on the job for only a few weeks when Silverstein called him back to
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Washington. Low, born in Vienna, Austria, in 1926, left Germany in 1938 and immigrated
with his family to the United States. He received the bachelor of aeronautical engineering
degree from Rensselaer Polytechnic Institute in 1948, briefly worked for General Dynamics,
returned to Rensselaer for a master’s degree, and joined NACA as a research scientist at the
Lewis Flight Propulsion Laboratory in 1949. He had worked closely with Gilruth in putting
together the final plans for Project Mercury in the summer of 1958, and now in Washington
with Silverstein, Low considered himself “Bob Gilruth’s representative in Washington.” He
worked very closely with the STG and later the Manned Spacecraft Center until he rejoined
Gilruth in Houston in 1964, 12

Silverstein and Low quickly discovered that while Gilruth’s group “had good technical
strength,” it lacked the personnel and expertise to manage the budgeting, finance, and
general administration for a manned satellite program. Low and Silverstein effectually
became the personnel and fiscal administrators for the STG, while Gilruth focused on
technical management. Low explained later that the STG:

. was a highly technical organization which initially showed little interest in
the business management aspects. Personnel management, financial
management, etc., were handled on an ad hoc basis. The people were interested
in the technical job and had little time for any more than that.13

This proved to be both a blessing and a curse. On the one hand, the “manned satellite
program,” as it was called for a time, was ill-prepared for the rapid physical growth it
experienced; and on the other hand, the fluidity of the organization enabled it to do things, as
Gilruth observed, that “‘could only occur in a young organization that had not yet solidified all
of its functions and prerogatives.”!4 Nevertheless, an administrative crisis would continue to
plague the manned spacecraft program through most of its early years. Efforts to deal with
the problem led first to an attempt to organize the manned spacecraft program within the
administrative structure of Goddard Space Flight Center, being built near Beltsville,
Maryland, and finally, to the creation of an autonomous NASA spacecraft center.

Gilruth and his associates plunged ahead with fresh intensity. Silverstein and Low met
with Gilruth at Langley weekly; and Gilruth, Paul Purser, or another of the task group went to
NASA Headquarters or to another center as often. Ten new members were transferred to the
STG trom the Lewis Center, including Low, Andre Meyer, Scott Simpkinson, Merritt Preston
and Warren North, among others. During the first months of their existence, the group
perfected the design and technical specifications for the manned satellite, arranged for launch
support with the Air Force’s Ballistic Missile Division at Cape Canaveral, worked out test
procedures for the capsule and the Redstone rocket, gave intensive attention to the use of
Thor versus Jupiter rockets for intermediate-range flights, and resolved many problems
relating to trajectory, guidance, astronaut selection and training, recovery, and costs. |5

The capsule or man-carrying satellite was to have a pressurized breathing atmosphere
within a blunt face and conically shaped afterbody. Gilruth attributed the first working design
for the capsule to Caldwell (pronounced Cadwell) C. Johnson of the Langley and Wallops
Island design group, working closely with others in the STG. Max Faget and Andre Meyer, he
said, conceived of the “‘escape tower”™ and Faget contributed the contour couch which would
protect the occupant from the high g-forces of launch and reentry. The capsule would be
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Jaunched by an Air Force (Ballistic Missile Division) Atlas rocket, with the Army’s Redstone
rocket, under development by Von Braun’s group in Huntsville, Alabama, used for early test
flights. On reentry it would descend by parachute to a water impact. Because it would be
America’s first manned messenger “to the gods,” Abe Silverstein thought the project should be
called “Mercury.” It was an excellent choice, Gilruth thought, and one that generated great
pride. Director Glennan publicly announced the Mercury project on December 17, 195816

The STG’s new project orientation improved both the technical focus of the engineers
and the organizational lines of the group. Gilruth, as Director of the STG (and director of
Project Mercury), placed Charles Donlan immediately under him as the Associate Director.
Upon his graduation from Massachusetts Institute of Technology in 1938, Donlan joined the
Langley Aeronautical Laboratory and began work on aircraft spin design criteria, During the
war he worked on tests of the Air Force’s XS-1 design and became the project engineer for
the design and construction of Langley’s high-speed (7- by 10-foot) wind tunnel, and
subsequently headed the high-speed wind tunnel section. A flight systems division headed
by Max Faget, an operations division under Charles Mathews, and a reliability and quality
assurance group reported to Gilruth through Donlan. Paul Purser was Special Assistant to
Gilruth. 17

In practice, the association between division heads and the directors—and the staff,
wherever they might be—was very informal and collegial. For the most part these were
professional engineers who had worked together on various projects in the past and now were
joined together to work on another far more exciting and demanding project. Each assumed
the tasks they were best suited to perform and critiqued and assisted the others work. And
work they did!

They worked holidays, evenings, and weekends. They worked New Year’s Day. Gilruth
recalled the days of the STG'’s first year as a time of “the most intensive and dedicated work of
a group of people” that he had ever experienced. “None of us,” he said, “will ever forget it.” !8

During their first weeks on the job, the STG completed the specifications for the
Mercury capsule and placed it, through Langley’s procurement officer Sherwood Butler, in the
hands of potential contractors who were to return their proposal within approximately 90 days.
NASA awarded McDonnell Aircraft Corporation the contract for the construction of the
Mercury capsule on January 9, 1959. 19 Thus, the STG early established itself as the design
and management team for manned spacecraft programs.

Originally, the manned spacecraft program anticipated considerable in-house design,
production, and operations. Gilruth’s group, for example, arranged for launch rockets and
services through the Air Force and Army Ballistic Missile Agency, and also began work on its
own Little Joe rocket to be used for escape system tests at Wallops Island. A group under Scott
Simpkinson at the Lewis Laboratory in Cleveland, in cooperation with a small task group
under Jack Kinzler at Langley, constructed full-scale Mercury capsule models (called “Big
Joe”) to be launched aboard Atlas boosters from Cape Canaveral for heat transfer and stability
tests. 20 The STG achieved a successful launching of a Mercury prototype vehicle in
September 1959, within less than a year of the creation of NASA and the STG.

Gilruth arranged to borrow physicians, flight surgeons, and psychologists from the Army
and Navy to advise on the selection of spacecraft crew members. Dryden and Gilruth, in fact,
discussed naming such crew members variously “astronauts” or “cosmonauts.” Dryden
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favored the term “‘cosmonaut,” inasmuch as the flights would be made in the cosmos or near
space, while the term “astro” or “astral” suggested star flights. ““Astronaut,” however, became
accepted simply by virtue of common usage and preference by team members, and it stuck.
The STG medical advisors and psychologists urged the selection of astronauts from the more
dangerous professions, such as race car drivers, mountain climbers, scuba divers, or test pilots.
Whether it was judiciously, fortuitously, or both, it was President Eisenhower who decided that
astronauts should be selected from a pool of military test pilots. And they all breathed a sigh of
relief, Gilruth recalled, because it “allowed the delegation of flight control and command
functions to the pilot of the satellite.” 2!

The new year, 1959, dawned with still only a small group assigned to manned spacecraft
projects. The original 35 in the STG had been joined by 10 engineers from Lewis, and another
12 Langley personnel had been shifted to STG projects. Other individuals had been recruited
from the Army and the Air Force, but staffing quickly became a serious problem. Floyd
Thompson, who cooperated fully with Gilruth’s constant requests for personnel from the ranks
of Langley staff, finally slowed Gilruth’s “raids,” which left his own staff so terribly
imbalanced, by telling him: “Bob, I don’t mind letting you have as many good people from
Langley as you need, but from now on I am going to insist that for each man you want to take,
you must also take one that I want you to take.” 22 The problem with staffing was compounded
by the reality that the United States had only a limited supply of aerospace engineers, fewer
still with the credentials that would be useful to the STG. Moreover, the postwar aerospace
market was a terribly competitive one such that the government had the greatest difficulty
competing in the marketplace. This market situation contributed in the long run to greater and
greater dependency on contractors for goods and services, but NASA Administrator James
Webb believed that greater reliance on private contractors would help build a stronger
constituency for NASA programs. Moreover, President Eisenhower abhorred the creation of
large federal establishments, particularly those that might compete with private enterprise. But
an unusual and highly fortuitous circumstance enabled Gilruth to obtain a new cadre of
aerospace engineers which greatly alleviated his recruiting problems and proved extremely
important to the American space program over the next several decades.

On February 20, 1959, AVRO Aircraft, Ltd. of Canada, a subsidiary of Britain’s A.V.
Roe Corporation, closed its doors and terminated about 13,000 employees in response to a
decision by the Government of Canada to scrap its plans to build an air defense force
centered on the Arrow (CF105) fighter, then reputed to be one of the best designed high-
performance aircraft on the drawing board. The AVRO CF100 was in production, and a jet
liner, similar to a Learjet, was ready for production. Development of a *state-of-the-art”
fighter, however, proved perhaps overly ambitious for Canada and terribly costly and the
then highly touted American Bomarc defense system seemingly reduced the necessity for
fighters. The result was simply a decision by Prime Minister John Deifenbaker’s
government to suspend the program. Company officials, hoping to demonstrate the
economic impact of such a decision, elected to dramatize their plight by terminating all
employees at once. 23 The government, however, was unmoved.

A huge pool of highly qualified aerospace engineers suddenly became available.
Among these, for example, were Jim Chamberlin, R. Bryan Erb, Rodney Rose, and others.
Erb, who was born in Calgary, was first led to his interests in space by an explorer who visited
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his fifth grade elementary class, and predicted that one day man would fly to the Moon. That,
Erb recalled, caught his attention. He later received a C.E. degree in fluid dynamics at the
University of Alberta, and then a master’s at the College of Aeronautics in Cranfield,
England. At Cranfield, Erb’s interest in space was reinvigorated by the visit of science fiction
author Arthur C. Clarke, and by the intense interest of members of the British Interplanetary
Society. He joined AVRO Aircraft Ltd. in Toronto, for work in thermodynamics in 1955, only
to receive a notice one morning that as of the end of the day, on Friday, February 20, 1959, he
was unemployed. Similarly, Rod Rose, who was bom in Cambridge, England, obtained a
fellowship at the Cranfield Institute of Technology after a “Gentleman Apprenticeship” with
A.V. Roe in Manchester, He worked for Vickers Supermarine for a time on a Swift transonic
airplane before emigrating to Canada in 1957 to work with AVRO Aircraft, Ltd. Rose
attributes the demise of the Arrow project largely to politics. 24

He recalls reporting to work as usual on Friday, February 20, and that about “elevenish”
an announcement was made on the speaker system that a serious announcement would be
made later in the day. Shortly after 3 p.m., he said, an announcement was made that as of the
close of work, all employees were terminated, and would be able to return Monday moming to
pick up their belongings. One of the people working with him, Rose recalled, had just arrived
from England, was living in a hotel with his wife and child, had received no pay, and had no
money. Some 20,000 people, he estimated, were directly affected by the lay-off, and another
100,000 who provided various services to the project were probably put out of work. The
major problem, he believed, was that the Arrow project and AVRO were creatures of the
Liberal government, and with the return of the Conservative Party to power came a purge of all
things associated with the past Liberal Party regime. The purge was so complete, he added,
that plans, models, specifications, and designs of the Arrow fighter, engine components, and
tests were methodically and deliberately destroyed. It was, he believed, a tragic loss for Canada
and the world aerospace industry, for the Arrow CF105 was far ahead of its time. 25

The expertise developed in work on the Arrow (which had been designed with a Mach
2 performance ability), however, became an invaluable part of the NASA manned spacecraft
effort. Rose believed that AVRO expertise including operations experience, real-time
telemetry, and “fly-by-wire” [where controls operated through a computer system] know-
how plus Arrow advances in thermodynamics, materials and structures, among other things,
greatly facilitated the development of the American manned spacecraft effort. 26

In this context, Jim Chamberlin, whom Rose described as a brilliant engineer and who
would become a key person in the design of the Mercury project, contacted Gilruth, with
whom he had close personal and professional associations, and asked if the STG might be
interested in the AVRO people.?7 It was an undisguised opportunity, and Gilruth acted
immediately.

He. Charles Donlan, Charles Mathews, Paul Purser, and Kimble Johnson promptly
flew to Toronto, interviewed about 100 applicants for jobs with the STG, within 10 days
extended offers to about 50 AVRO engineers, and received acceptances from 25. Among the
25 was Bryan Erb, whose American connections dated back seven generations to Captain
Henry Erb (who threw his lot with the Loyalists in the American Revolution and left the
United States for Canada in 1783). Erb, in a sense, had returned home. Another was Rod
Rose, who confessed that he had required a bit of persuasion from Jim Chamberlin. 28

25
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By May most of the 25 AVRO engineers were intensely involved in Project Mercury,
most of them in middle-management technical positions, and a few such as Chamberlin and
Rod Rose soon in senior level positions. It was, Rose recalled, an instant meshing marred
perhaps only by the fact that his immediate supervisor, Jerry Hammack, spoke “Georgia”
and constantly chided Rose about his inability to speak “good English.” By the end of 1960,
six additional former AVRO employees joined the NASA contingent, a few of whom went
directly to the Goddard Space Flight Center and to NASA Headquarters. About half of the
31 employees from Canada were born in Canada, half were from England, and one (Tec
Roberts) came from Wales. The AVRO/NASA roster included:

Pete Armitage Bryan Erb Dave Ewart Dennis Fielder
Morris Jenkins ~ Rod Rose Dick Carley Tom Chambers
Norm Farmer John Meson Bruce Aikenhead  Frank Chalmers
Jack Cohen Stan Cohn Gene Duret Joe Farbridge
John Hodge Fred Mathews Owen Maynard John Shoosmith
George Watts Stan H. Galezowski Tec Roberts George Harris
Dave Brown Les St. Leger Burt Cour-Palais Jim Chamberlin
Len Packham Bob Vale Bob Lindley

The “AVRO connection,” as Rod Rose called it, swelled the ranks of the manned
spacecraft personnel force from about 135 persons to about 160 by April 1959 and, more
importantly, provided engineering talents and expertise which simply were unavailable in
the United States. At the time, even qualified aeronautical engineers were hesitant to apply
tor a position in the STG in the belief that it was temporary at best and “Mickey Mouse” at
worst. Y

Gilruth’s needs for additional personnel reflected only one aspect of NASA growth
pressures. The STG was a new and still relatively small part of the NASA complex of
centers and programs. Abe Silverstein began arrangements for the transfer to NASA of
approximately 250 members of the naval research staff who had worked under Dr. Homer
Newell on upper atmospheric research and under Dr. John P. Hagan on the Naval Research
Laboratory’s Vanguard satellite program. Many of these people worked in and around the
Washington area, and Silverstein wanted to provide them facilities in the area. When he
asked Dryden about possibilities, Dryden commented that “just the day before at a meeting
of the National Geographic Society he had been asked by a representative from the
Agricultural Department if NASA needed any land in the Washington area for a lab site and
that they would welcome NASA's use of land at the Beltsville site.” Silverstein followed up
and received approval for the transfer of 500 acres. It was, he said, the beginning of the
Goddard Space Flight Center, which he named in honor of America’s rocket pioneer, Robert
H. Goddard. The center was officially created on May 1, 1959, 30

Because the STG was a “highly technical organization” whose personnel had little
time for administration, Silverstein decided to incorporate the STG under the mantle of the
new Goddard Space Flight Center. Silverstein arranged the appointment of Harry Goett
from the Ames Research Center to head the Goddard Center, with Gilruth to be Deputy
Director. Gilruth and the STG, however, would physically remain at Langley until the
completion of Project Mercury. In theory, Goett would provide administrative control and
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Gilruth technical direction, while Silverstein could provide policy direction and control from
Washington.

Several things went wrong with this plan. Once Goett became a director, his formerly
warm relationship with Silverstein cooled and cooperation became difficult. And instead of
improving the business management of the STG and Project Mercury, the 200 miles
separating Gilruth’s operations from the administrative center only aggravated management
difficulties. Moreover, Gilruth, who once reported directly to Silverstein as an autonomous
director, now reported to Silverstein through Goett. It began, as George Low concluded, “a
serious rift between Silverstein and Gilruth.” This “Goddard interlude™ reinforced the
perception which was growing that the manned spaceflight initiative needed to be a separate
task group, center or entity of some kind. 3! Goddard was only one of the new centers being
added to the NASA collection.

In October 1959, President Eisenhower announced the transfer of the Army Ballistic
Missile Agency’s Development Operation Division in Huntsville, Alabama, and the launch
facilities at Cape Canaveral, Florida, to NASA. With congressional approval effective
March 14, President Eisenhower, by Executive Order, renamed the Huntsville facility the
George C. Marshall Space Flight Center on the following day. On July 1. 1960, Dr. Wernher
von Braun became the director of the facility whose primary mission would be to develop
“high thrust space vehicles,” and more precisely for the moment, the Redstone, Centaur and
Saturn rockets. 32

Von Braun and every center director, including Thompson at Langley and Goett at
Goddard, were competitors for the limited supply of men and money in the face of
burgeoning programs and responsibilities. Moreover, Von Braun, who had previously been
“completely responsive” to NASA (and STG) requirements, now was within the NASA
organization an administrator of higher rank than Gilruth and enjoyed greater public
recognition. Gilruth’s lack of rank within the system was partly alleviated in January 1961
when the STG was broken out of the Goddard organization and restored to its original
autonomy with a direct reporting line to Silverstein.

The real issue involved delineating responsibility for the manned space program as an
effort distinct from other NASA programs and projects. Silverstein said that with the growth
of new projects and the full realization of the scale of the manned effort within the NASA
program, “it became clear to Drs. Glennan and Dryden and me that perhaps the concept of
using Goddard as a place to house the manned program was wrong and that Goddard should
direct the unmanned satellite program and a wholly new center be created for the manned
spaceflight program.” 33 The general public and Congress, to some extent, were generally
oblivious to all of these problems. If it had not been true before, the elections of 1960, which
brought John F. Kennedy to the White House, focused national attention on the “missile
gap,” the “space race,” and the “red menace.”

Americans were aware that the Soviets had launched Luna 1, the first spacecraft
into interplanetary space, in January 1959 followed shortly by Luna II, which impacted
on the Moon in September, and Luna III, which flew behind the Moon in October. The
latter coincided with Premier Nikita Kruschev’s visit with President Eisenhower at Camp
David. The elections in November were tightly contested by Eisenhower's Vice
President, Richard M. Nixon, and the Democratic candidate, John F. Kennedy, who
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stressed that the all-too-obvious “missile gap” was the product of a past Republican
administration which had become too complacent about America’s position of power
and wealth in the world, and so uncaring that many Americans, particularly minorities,
failed to share in the affluent society. The apparent missile gap, accentuated by the
Soviet Moon rocket launches, provided a critical edge in the election. Kennedy very
narrowly defeated Nixon.

The election returns, however, had not convinced President Eisenhower that a missile
gap existed, nor that manned spaceflight could be justified beyond Project Mercury. When
his Science Advisory Committee submitted a report, prepared by a panel headed by Dr.
Donald Hornig of Brown University, of projected costs of prospective manned space
programs, he was understandably concerned. Project Mercury could cost a projected $350
million, an Earth and lunar orbital mission an additional $8 million, and a lunar landing an
estimated $26 to $38 million more. When he asked why a lunar landing should be
undertaken, the mission was likened by one of the staff to Columbus’ voyage to the New
World. Eisenhower snorted in response: “I’'m not about to hock my jewels.” And in the
1962 budget sent to Congress in January 1961, the President questioned the validity of
extending manned spaceflight beyond the Mercury project. 34

Eisenhower was not alone in his perception of the viability of continuing manned
space missions. NASA Director Keith Glennan confided to Oran Nicks, who directed
NASA’s Lunar and Planetary Programs between 1961 and 1968 before becoming an
Associate Administrator at Headquarters and then Deputy Director at Langley (1970 to
1980), that his real interest throughout his administration of NASA was other than manned
spaceflight. Congress, however, was much bolder. In February 1959, the House Select
Committee on Astronautics and Space Exploration advised creating programs that would
lead to the “manned exploration of the Moon and nearby planets with eventual establish-
ment of scientific bases on these bodies.” In July 1960, Congress urged as a high priority
program “a manned expedition on the Moon in this decade.” 35 During the early years of
the manned space program, Congress rather than the executive branch tended to exercise
leadership and take the initiative in space program planning. Congress also anticipated
President John F. Kennedy's bold initiative for a lunar landing within the decade.

Although President-elect Kennedy had urged a stronger effort in space, he had been
and remained ambivalent about “man-in-space.” Shortly before Christmas, John Kennedy
invited Lyndon Johnson to join him at Palm Beach, Florida, while he was vacationing and
recuperating from the vigorous election campaign. Johnson prepared for the meeting by
investigating, among other things, the status of the space program. He was informed by his
staff that the Nation did not have a comprehensive or centrally coordinated space program,
and that at NASA “there has been a continuing lack of leadership and competence,
basically in administration but not excluding the scientific field.” The Space Council
created by the NASA enabling act was moribund, despite Johnson’s earlier personal
understanding with President Eisenhower to have the President serve as its lead. And he
was advised that NASA needed a tough and competent new administrator. The Mercury
program, he was informed, had suffered “slippage,” and other programs including Saturn,
communications and weather satellites, and scientific probes were showing “slippage and
tailure.” Moreover, bitter controversy existed between the Army, Navy and Air Force over
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roles and missions related to space. The Air Force wanted responsibility for the entire
program and would relegate NASA to a strictly advisory role.36

At their meeting Kennedy asked Johnson to head the administration’s initiatives in
prohibiting discrimination against minorities doing business with the government. Johnson
agreed, and then was asked by Kennedy what else he would like to do. Johnson replied that he
would like to continue his contact with space activities. Kennedy agreed, and issued a press
release indicating that he would rely on the Vice President for space leadership. As Johnson
recalled, “Every president brings to the office his own special concerns, which are the result of
his interests and experience. Space was not one of President Kennedy's primary concemns at
that time.” %7

Edward C. Welsh, who became Executive Secretary of the National Aeronautics and
Space Council, began drafting amendments to the NASA legislation making the Vice
President, rather than the President, a member and the chairman of the Space Council, which
was approved by Congress in April. When Kennedy suggested that General James M. Gavin
head NASA, Johnson responded that “it would be a serious mistake to appoint any military
man to head the organization.” And Kennedy responded, “All right, find another adminis-
trator.” Johnson did. He personally interviewed some 20 prospective candidates and selected
James E. Webb. former Director of the Bureau of the Budget and Under Secretary of State
during the Truman administration. 38

NASA Administrator Keith Glennan resigned on January 20, 1961, the last day of
President Eisenhower’s administration, without having received any statement from the
President-elect as to his intentions regarding NASA. Webb, who was formally swomn into
office on February 14, asked that Hugh Dryden be retained as Deputy Administrator.
Meanwhile, a “lunar flight feasibility committee” chaired by George Low, and including Oran
Nicks, Max Faget, and others, prepared a paper for the Vice President which offered a brief
technical justification for a lunar landing.

At the end of March, President Kennedy met with Johnson, Budget Director David Bell,
and science advisor Jerome B. Wiesner, and others to discuss space matters. One consensus of
the meeting was that the United States needed to develop more powerful rocket engines.
Johnson advised setting a goal, “a bold and understandable challenge,” to move America
forward. Johnson said that he continued to discuss “this concept with the President at some
length over the next few weeks.”40 The President’s and the Nation’s problems were soon
exacerbated by another spectacular Soviet space achievement and an American-backed
military debacle in Cuba.

On April 12, 1961, Major Yuri Gagarin became the first human to “leave this planet,
enter the void of space, and return.” Public dismay at this new evidence of Soviet space
prowess rivaled that of Sputnik 4 years earlier. President Kennedy and Johnson conferred at
length on the 19th, and on the 20th Kennedy directed Johnson to head a Space Council inquiry
to see “where we stand in space.” He asked:

Do we have a chance of beating the Soviets by putting a laboratory in space, or by
a trip around the Moon, or by a rocket to land on the Moon, or by a rocket to go to
the Moon and back with a man? Is there any other space program which promises
dramatic results in which we could win?4!
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Although the President’s memorandum, Johnson recalled, came to him only 3 days after
“the disastrous failure at the Bay of Pigs,” Kennedy was not trying to use space to divert
attention from the debacle in Cuba. Edwin C. Welsh, Executive Secretary to the Space
Council, concurred that the collapse of the Cuban invasion did not encourage a space venture,
but if anything was a deterrent in that the administration could not afford a failure. On the
same day that President Kennedy addressed his memorandum to Johnson, Congress approved
an amendment to the Space Act making the Vice President, instead of the President, chairman
of the National Aeronautics and Space Council. 42

Space Council meetings began on April 22. Consultation and advice came from James
Webb, who of course was a member of the Council. Johnson invited Frank Stanton,
president of Columbia Broadcasting System; George R. Brown, president of the Houston-
based Brown & Root Construction firm; and Donald C. Cook, executive Vice President of
American Electric Power Company, to meet with the council. Hugh Dryden, Wembher von
Braun, Admiral John T. Hayward (Assistant Chief of Naval Operations for Research and
Development), and General Bemard A. Schriever were among those consulted. The Space
Council reported to the President on April 28 that at the moment neither the United States
nor the Soviet Union were known to have the capability of circumnavigating the Moon or
landing a man on it, but that “with a strong effort the United States could conceivably be
first in those accomplishments by 1966 or 1967.”43

The scientific community and medical community, and indeed NASA Administrator
James Webb, counseled a more moderate approach to the “space problem.” An ad hoc Com-
mittee on Space headed by Jerome Wiesner, who became Kennedy’s Science Advisor, stressed
the accumulation of scientific data from unmanned probes. Another special panel of the
Science Advisory Committee chaired by Dr. Donald Homig urged more experiments with
animals before men were committed to spaceflight, and gave only “lukewarm” endorsement to
Project Mercury. Although Webb sought an expanded space program, he sought a “balanced”
program and was uncertain about the costs and propriety of a manned lunar expedition.

Although the debate continues as to whether the manned lunar expedition was
inherently a political decision or a scientific decision, the political climate at the time
strongly influenced the administration’s decision. Views within the technical/scientific
community were not clear. Technical people, engineers, test pilots, and life scientists looked
at the problem of manned spaceflight from different perspectives. The public both feared the
Soviet Union and the risks of an arms/space race. No one understood the extent of real costs
involved or could estimate benefits or economic returns. The decision to attemnpt a manned
lunar landing would require a substantial commitment of personnel, talent, and money and
would affect the whole society. Leadership in American space initiatives now shifted
dramatically from Congress to the White House. On May 25, John Kennedy addressed
Congress and the American people:

With the advice of the Vice President, who is Chairman of the National Space
Council, we have examined where we are strong and where we are not, where
we may succeed and where we may not. Now it is time to take longer strides—
time for a great new American enterprise—time for this nation to take a clearly
leading role in space achievement, which in many ways may hold the key to our
future on Earth. 43
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I believe that this nation should commit itself to achieving the goal, before the
decade is out, of landing a man on the Moon and returning him safely to Earth.4¢

Congress turned to the task of defining and funding the President’s new space policy
with enthusiasm. Hearings in the House and Senate closed with the approval of
approximately $1.7 billion in funding for space, and the promise of an additional $40 to $70
billion expenditure in the decade of the 1960’s. A special report released by the House
Committee on Science and Astronautics in August explained the “Practical Values of Space
Exploration” as the generation of “new knowledge,” the enhancement of America’s
international prestige and stature, and interestingly, the suggestion that space exploration
might be a substitute for war. The economic benefits of the space program “spread across
the entire industrial spectrum—electronics, metals, fuels, ceramics, machinery, plastics,
instruments, textiles, thermals, cryogenics, and a thousand other areas.” Space research
should generate new industries, new power sources, progress in “human engineering,”
advanced communication systems, weather prediction and control mechanisms, the devel-
opment of high-speed lightweight computers, advances in solid state physics, new economic
alliances and private enterprises and jobs related to space.*’

In some respects this new project was thrust upon NASA and its components,
including the STG. But in most respects it was a project invited, planned for, dreamed of
and enthusiastically entered into by the NASA community. The inception and design of a
lunar mission actually pre-dated President Kennedy’s announcement by almost 2 years. As
the initial flights of Mercury developed, meetings between Silverstein and Gilruth’s staff
and personnel generated a program that would go beyond Mercury’s limited spaceflight and
which in three stages (A, B, and C) projected an Earth orbit, a lunar orbit, and a lunar
landing. Silverstein prophetically named the project Apollo, for the Greco-Roman god of
the Sun and prophecy. In 1960, some STG personnel actually began work on Apollo-related
projects. “Gemini,” according to Abe Silverstein, “was created as a filler between the
Mercury and Apollo programs since it was recognized that the flight operations in Mercury
would be terminated long before Apollo hardware would be ready to fly.” It was believed
that too lengthy an interval without flight would destroy the capability of flight operations
and the astronauts.*®

The administration’s endorsement of a program to put an American on the Moon
shifted NASA’s technological and fiscal focus more fully on its manned spaceflight
program, and prominently upon Bob Gilruth and the STG. The lunar landing was to be a
NASA objective, and all centers would contribute to its accomplishment. But the new lunar
mission seemed to mandate that the manned spacecraft program be established as a separate
center, rather than remain under the administrative auspices of Goddard Space Flight Center
or the Langley Research Center.

The greatly expanded NASA mission also required an administrative reorganization to
accomplish an engineering, scientific and production feat which far exceeded anything the
United States previously had entered into and before which (in terms of technical
complexity, costs, and, as it tumed out, time) those great feats of transcontinental railroads
and the Panama Canal paled.

Even as NASA Headquarters and other branches of government began to contemplate
moving the space task program to its own site, Webb began to address the new
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organizational problems relating to a far more massive operations and production effort by
NASA. He created the Office of Manned Space Flight through which all programs relating
to the lunar landing (and Mercury and Gemini) could be orchestrated. Program offices were
also established for Space Science, Applications, and Advanced Research and Technology.
All program offices reported through the Associate Administrator, Robert C. Seamans, Jr.
(an MIT graduate and RCA engineer), and the Deputy Administrator, Hugh Dryden, to
Webb. Homer Newell came from the Vanguard program to be Deputy Director for Space
Science: Morton Stoller covered Applications, and Ira H. Abbott—Research and
Technology. D. Brainerd Holmes was selected to head the Office of Manned Space Flight
because of his experience with RCA in handling “large scale endeavors.” As project
manager of the Ballistic Missile Early Warning System, he was known as an organization
man and credited with being a tough program manager. Holmes brought in Joe Shea from
Bell Laboratories to head systems engineering. Bell Laboratories organized a management
company called BellComm specifically to provide management assistance for NASA. Abe
Silverstein left NASA Headquarters to become the Director of the Lewis Research Center,
and Dryden remained the anchor man amidst all of the turnover. 49 New administrators, new
organizations, and rapid expansion began to create personnel and management problems at
a very critical moment in the life of the manned spacecraft program. These problems were
generally sublimated to the great opportunities and excitement and the sheer hard labor
involved in the existing programs and the new. To add to the confusion, by mid-1961 the
decision was made to relocate the manned spacecraft program onto its own center.

The “slippage” in the space program reported to Lyndon Johnson seems to have faded
by March, when the Kennedy administration assumed office. Real progress had in fact been
made over the past several years and in 1961 much of the hard work began to bear fruit. The
first team of astronauts was selected in 1959, In May of that year, Able, a rhesus monkey,
and Baker, a squirrel monkey, were lofted to an altitude of 300 miles and 1500 miles
downrange over the British West Indies. On December 4, 1959, and on January 21, 1960,
Sam and Miss Sam made successful flights from Wallops Island; while on January 31, 1961,
Ham, a chimpanzee, made a full dress suborbital flight in a Mercury capsule launched from
Cape Canaveral, Florida, and ended up with “wet pants” when his capsule landed 150 miles
beyond the recovery point with a collapsed heat shield which had punctured the capsule.
Work on this problem, which was solved by placing impact absorbing metal honeycomb on
the aft bulkhead and a cable and spring system between the heat shield and the capsule,
enabled the launch of America’s first manned flight to proceed. In the interim, Yuri A.
Gagarin, a Soviet cosmonaut, made man’s first journey into space in a 108-minute orbit of
the Earth aboard the 5-ton Russian Vostok spacecraft. 50

Although American consternation over this latest Soviet triumph led to the perception
that Gagarin’s flight hastened the launch of America’s first astronaut, the fact was that an
American launch had been imminent. Within the month, the STG successfully launched
Alan Shepard aboard “Freedom 7” on May 5, 1961, for a 15-minute flight downrange.
President Kennedy, who offered Shepard his personal congratulations by radio-telephone
when he arrived aboard the pick-up carrier, hailed the flight as a “historic milestone,” but
urged America to “*‘work with the utmost speed and vigor in the further development of our
space program.” Although unrelated to the Shepard flight, on May 16 a site selection team

32



The Commimment to Space

visited Houston, Texas, one of the many locales being considered as a possible home for a
new manned spacecraft center. And then, on May 25, President Kennedy announced the
Junar landing initiative. May 1961, was, as Gilruth turned the phrase, “the end of the
beginning” for America’s manned space program. 5l

On September 19, 1961, NASA announced that its new “spaceflight laboratory” would
be located in Houston, Texas, on 1000 acres of land made available to the government by
Rice University.52 By the end of the year and throughout 1962, first hundreds and then
thousands of manned spacecraft personnel, contractors, support groups, and their families
were making their way to the flat, seemingly hurricane-ridden coastal prairies south of
Houston, until then the exclusive habitat of Texas cattle, oil derricks, rice fields, fish, ducks,
some alligators, lots of mosquitoes, and a most enthusiastic and receptive local population.
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CHAPTER 3: Houston - Texas - U.S.A.

The Space Task Group began as a semiautonomous field unit, an essentially technical
engineering organization highly dependent on the Langley Research Center and NASA
Headquarters for administrative management and control. Like some great nova it had a
seemingly spontaneous birth, conceived by a wholly external cosmic event—the orbiting of
Sputnik I. As is often true with such stellar events, the developing American space program
had a cloudy and possibly transient future. Yet the new NASA contained a considerable
history of research and development in hypersonic flight and rocketry which became the
intellectual and sustaining force behind the space program. Those who participated in the
manned space program never exhibited any sense of uncertainty or confusion. A “can-do”
attitude and determination carried the STG over many bumps, with the questions of how the
program should be operated and where it should be located being among the more divisive.

Problems relating to the physical location of the STG and its management developed
almost as soon as it came into being. On December 4, 1958, Paul Purser discussed merging
people from the Lewis Research Center with STG people at Langley. G. Merritt Preston
doubted that Lewis researchers would want to move to Langley, and Purser foresaw ““similar
problems in the other direction.” But everyone agreed that the important thing was to get the
job done. !

Abe Silverstein promoted the organization of the Goddard Space Flight Center, which
came into being in May 1959, as a mechanism “to provide greater autonomy for the manned
spaceflight operation, and in recognition that this new center might be a location where the
manned space operations could develop to its appropriate stature.” Silverstein served as
acting director of Goddard during its first few months of operation until Harry Goett, an
engineering manager at Ames who headed a “Research Steering Committec for Manned
Space Flight,” received the appointment. Robert Gilruth became “assistant director for
manned satellites.” Because Project Mercury was in full swing and because there were no
facilities available to receive personnel, no plans were made to physically transfer the STG.
Gilruth, in fact, reported to his staff in February 1960 that “no major move of STG
personnel is anticipated during the next two to two and one-half years.” 2

It soon became clear to Silverstein, Glennan, and Dryden, however, “that the use of
Goddard to house the manned spacecraft program was wrong™ and that the existing
management structure could jeopardize the program. Wesley Hjornevik, then Glennan’s
personal assistant, recalls that the decision for an independent location for the STG came, in
fact, largely from Glennan. Glennan, with counsel from Hugh Dryden, decided in late 1960
that the manned flight effort should be separated from Goddard, as it became evident that
the idea of manned flight was becoming more popular and the perception of it being a stunt
began to disappear. There were also more pressing concerns. The attachment of the STG o
Goddard placed Gilruth lower in the management chain beneath the Goddard director, Harry
Goett, instead of reporting directly to Headquarters. Because of this and other factors, the
Gilruth-Goett-Silverstein linkage had become strained. In addition, having a major program
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located at one center but managed by another created stress. Finally, Glennan and Dryden
believed that a continuation and enlargement of the spaceflight program beyond Mercury
would result in such massive expansion of the STG that its physical association would result
in the Goddard scientific and research programs being overwhelmed. Separating the STG
from Goddard would not only protect the integrity of scientific and research programs, but
would also help resolve some of the management conflicts that had developed between
Gilruth on the one hand and Silverstein and Goett on the other. 3

Independently, George Low, whose “Manned Lunar Landing Task Group” was
studying the possibilities for a manned lunar landing, had come to the realization that the
manned spaceflight program should be separated from all other NASA centers and had been
quietly urging this course. Silverstein completed a review of the Goddard-STG management
problem in November and concurred that the STG should report directly to the Office of
Space Flight Programs. On January 1, 1961 (before leaving office on January 20), Glennan
issued an order separating the STG from Goddard and restoring it to its original
semiautonomous status, and he also left a memorandum for his successor, not yet named,
explaining why he had issued the order and recommending that the STG not be collocated at
Langley Research Center, Marshall Space Flight Center, Lewis Research Center, or the
High Speed Flight Station at Wallops Island. He left open the options of placing the program
at Ames or at a new center, and Hjomevik believed that he preferred a new center. Glennan
felt, however, that his successor should be the one to determine the location of the new
center. But he did appoint a committee headed by Bruce T. Lundin at the Lewis Research
Center to investigate the possibilities for relocating the manned flight program. 4

Glennan indicated that the parameters for relocation should include a preference for a
site close to an existing NASA installation, a site that would allow for the development of a
life sciences center adjacent to it, that a move should not disrupt the Mercury program, and
that contractors participate to a greater extent than they had under the Mercury program.
Lundin, with Wesley Hjomevik, Emest O. Pearson, Jr., and Addison M. Rothrock found a
general consensus that the manned spaceflight program required a center of its own, but
could get little agreement on where such a center should be located. The committee finally
recommended that the STG be relocated at Ames Research Center in California.s

But as of April 12, when Yuri Gagarin made his spectacular Earth-orbital flight, a firm
decision to create a separate center for the American manned space effort had not been made
by the new NASA director, James Webb. Just as Sputnik I precipitated the organization of the
STG, Gagarin’s flight seemed to mandate the separation and independence of the American
manned spaceflight program. The Lundin Committee recommendations were forgotten. In
late April, Abe Silverstein, Al Seipert (Associate Director for Administration), and Wesley
Hjornevik (who had become Seipert’s Deputy Director for Administration) were called into
Webb’s office to discuss a variety of questions, one of which had to do with projected costs
and personnel numbers required for the creation of a new center. Numbers tossed out at that
meeting would later become very critical in the formation of a manned spacecraft center. Abe
Silverstein believed that 3000 personnel should staff a center, Hjornevik suggested that
construction would cost in the realm of $50 million, and Seipert decided that number should
be bumped to $60 million. The latter number soon appeared in the NASA appropniations bill.
On May 1, Silverstein’s office completed a draft for “Organizational Concepts and Staffing
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Requirements” of an “independent NASA field center responsible for the conduct of
programs for manned spacecraft.” ¢

On another occasion in Silverstein’s office, Silverstein, Low, and Hjornevik reviewed
the possibilities for relocating the manned spacecraft program, and it was at this meeting
that Houston, Texas, first came up for consideration. Low recalls that Silverstein
impulsively asked the question, “I wonder where Albert Thomas’ district is7”" It was not a
wholly innocent question. Thomas happened to be chairman of the House Appropriations
Subcommittee which had responsibility for NASA appropriations. Moreover, years earlier,
in October 1958 to be precise, Thomas had urged NASA Director T. Keith Glennan by letter
and by telephone to consider Houston as a possible site for a NASA “laboratory.”
Silverstein and others were aware of these inquiries. Wesley Hjomevik reminded Silverstein
that Thomas’ district included Houston. They looked at an atlas and noticed that Houston
was also the location of Ellington Air Force Base, which had become essentially deactivated
since World War 1. They also perused possible sites in Florida and California.”

Silverstein sent Philip Miller, Chief of the Facilities Engineering Division for Goddard,
and John M. Parsons, Associate Director for the Ames Research Center, to Houston to look into
Jocation possibilities. Miller and Parsons were met at the airport in Houston on May 16 by
George Brown, of the Houston-based Brown & Root construction company, who the previous
month met with Johnson’s Space Council. With him was Ed Redding representing the Houston
Chamber of Commerce. They first went to Rice University to visit with acting president Dr.
Carey Croneis and then to Ellington Air Force Base to meet with the base commander
Brigadier General Russell E. Gustke. “The General was very cooperative,” Miller recalled, “and
had been briefed prior to our arrival by Congressman Thomas and indicated an alertness to the
confidential nature of the visit.” From Ellington, the travelers drove south through open coastal
prairie through a large tract of land identified as the West Estate which had recently been
donated to Rice University by Humble Oil Company. George Brown indicated that Rice
University would be favorably disposed to making the land available to the government for a
research center installation. Parsons and Miller went through the 20,000 square foot West
Mansion. They also found that barge traffic could navigate Clear Lake (with access to the
Houston ship channel) to the property. They later viewed the inoperative Dixon Gun Plant and
various industrial facilities in the Houston area and flew back with a report for Silverstein.

Also in May a number of meetings were held which included at various times Bob
Gilruth, Wesley Hjornevik, Abe Silverstein, Paul Purser, Paul Dembling (head of the Policy
Planning Board) and occasionally James Webb, among others. These discussions resulted in
a proposed plan for the organization, prerequisite physical facilities, general criteria for a
location, and probable staffing needs of a new center. Another memorandum drafted by
Dembling established specific criteria for locating a manned spacecraft center and was
intended for circulation to Congress and prospective communities. Silverstein, Max Faget
recalled, insisted that the projected center would operate directly under his authority at
NASA Headquarters. When he failed to receive support on this issue, he elected to leave
Headquarters and return to Lewis Research Center. Dr. Brainerd Holmes was appointed to
head the newly created Office of Manned Space Flight, and the decision was made to first
create the organization and then decide how much authority would be vested in Head-
quarters and how much in the center.”
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The search for a location for the manned spaceflight laboratory now began in earnest
amidst wild rumors and during a complete overhaul of the NASA Headquarters staff and
organization. Since the summer of 1960, the national press had been generally critical of the
progress, or “lack of progress,” in the Mercury program, so much so that in November,
following two different launch failures, Glennan sent the following message to Gilruth:

... I know how discouraging these troubles are to you and your fine staff. Please
try to close your ears to the press comments and know that there is no lack of faith
in your ability to succeed in this effort. Now is the time for real driving leadership
so grit your teeth and dig in. We are solidly behind you and your outfit. 10

Gilruth and the STG had little time to consider moving anywhere, but concentrated
instead on some very tough technical problems and test failures.

Finally, on December 19, a successful firing launched a test capsule to an altitude of
117 nautical miles; and on January 31, 1961, the chimpanzee Ham reached an altitude of 135
nautical miles and landed some 364 miles downrange. A successful test firing in February led
to a marginally successful flight test on March 18. Then a bad launch forced a booster
destruction order on April 25. A successful test using a Little Joe booster on April 28
preceded the May 5 launch of Mercury Astronaut Alan B. Shepard, Jr., using a Redstone
missile on a ballistic flight path to an altitude of 116 miles and a downrange distance of 302
miles. 1! Shepard’s 15-minute suborbital flight was tremendously important, but its
significance was sorely diminished by Gagarin’s 25,000-mile orbital flight aboard Vostok I, a
capsule weighing five times as much as the Mercury “Freedom 7.” “Getting the job done!”
became increasingly important to the STG as technical problems and external pressures
mounted. The STG now began focusing on the launch of Mercury-Atlas 1 scheduled for July.

Congress began hearings on the $1.7 billion NASA appropriations bill which included
$60 million for the manned spacetlight laboratory. A progress report released by the House
Committee on Science and Astronautics on December 30, 1960, indicated some problems
and malfunctions in the Mercury program, but explained that the “implementation of a
project such as Mercury demands on a continuing basis, boundless energy, enthusiasm and
determination. . . . Work on Project Mercury . . . is proceeding on a three shift, seven-day-a-
week basis.” 12 Overall the report was wholly supportive, and anticipated, in a sense, a
favorable response by Congress to the 1962 NASA appropriations bill, which included the
allotment for a manned spaceflight laboratory. NASA began the search for a new center
location in earnest.

Specific site criteria, made available to Congress and the general public, greatly
facilitated the search. The site required access to water transportation by large barges, a
moderate climate, availability of all-weather commercial jet service, a well established
industrial complex with supporting technical facilities and labor, close proximity to a culturally
attractive community in the vicinity of an institution of higher education, a strong electric
utility and water supply, at least 1000 acres of land, and certain specified cost parameters. By
June, Congressmen, such as Olin Teague, were being inundated with applicants for the space-
flight laboratory. Most simply could not qualify, as Teague explained to some of his Texas
constituents, because only a large industrial area would meet the specifications. Houston was
“probably the only Texas area being considered at the moment,” Teague said. !3

38



Houston - Texas - US.A.

Webb appointed a site selection team in August chaired by John F. Parsons and
including Philip Miller, Wesley Hjornevik, and 1. Edward Campagna, the construction
engineer for the STG. Hjornevik became ill and was replaced by Martin A. Byrnes. First, a
list of 22 cities which met the essential criteria of water and weather was established. This
was reduced to nine areas, most of which included some federal facility. They were:

Jacksonville, Florida (Green Cove Springs Naval Station)
Tampa, Florida (MacDill Air Force Base)

Baton Rouge, Louisiana

Shreveport, Louisiana (Barksdale Air Force Base)
Houston, Texas (San Jacinto Ordnance Depot)

Victoria, Texas (FAA Airport)

Corpus Christi, Texas (Naval Air Station)

San Diego, California (Camp Elliott)

San Francisco, California (Benicia Ordnance Depot)

Additional sites were soon identified, bringing the total to 23. Four of the added sites
were in the vicinity of St. Louis, Missouri; two additional sites were identified in Houston
(including one offered by Rice University and another by the University of Houston). And
other sites were variously in Bogalusa, Louisiana; Liberty, Beaumont, and Harlingen, Texas;
and Berkeley, Richmond, and Moffett Field, California. 4

Between August 21 and September 7, the team visited 23 cities, beginning in Jackson-
ville, Florida, and ending in Palo Alto, California. The routine at each stop involved an
afternoon arrival and a greeting by State and local dignitaries, a trip to the hotel where the
visitation team explained the selection criteria, a breakfast meeting with townspeople, a visit
to the proposed site and the nearby college or university, and a late afternoon departure for
the next city on the agenda. !5

During the visitation, particularly strong political pressure developed from a
Massachusetts delegation headed by Governor Volpe and Senator Margaret Chase Smith,
which produced a personal inquiry to Webb from President Kennedy. Missouri directed its
case through Senator Stuart Symington. California’s Congressman George Miller, then
acting head of the House Committee on Science and Astronautics, championed the case for
his State. Proponents of sites in Boston, Massachusetts, Rhode Island, and Norfolk, Virginia,
made separate presentations to Webb and the Headquarters staff, and these additional sites
were added to the final review. By the close of the visitation period, the site selection team
had identified MacDill Air Force Base at Tampa, Florida, as the preferred site, largely
because the Air Force planned to close down its Strategic Air Command operations at that
base. A Houston site offered by Rice University was second, and the Benicia Ordnance
Depot in the San Francisco Bay Area was third. Before a decision could be made, however,
the Air Force decided not to close MacDill, omitting it from consideration. '6

Houston moved into first place. Webb, now in close contact with President Kennedy
on the matter, informed the President on September 14 of the decision made by him and
Hugh Dryden. On that date Webb replied in two separate memoranda to President
Kennedy’s inquiry reviewing for him criteria and procedures for the site selection. One
memorandum reviewed procedures, and the other reported that: “Our decision is that this
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Texas catile grazed the 1000-acre land parcel outside Houston at the time its selection as site of the Manned
Spucecraft Center was announced. Soon they were herded out to make room for spacecraft, astronauts, and
engineers.

laboratory should be located in Houston, Texas, in close association with Rice University
and the other educational institutions there and in that region.” 7 After advance notifications
of the award were made by the Executive Office and from NASA, the public announcement
of the location followed on September 19, 1961.

NASA announced that the $60 million manned spaceflight laboratory would be
located “in Houston, Texas, on a thousand acres of land to be made available to the govern-
ment by Rice University. The land, in Harris County, borders on Clear Lake and on the
Houston Light and Power Company salt water canal.” The laboratory would be “the com-
mand center for the manned lunar landing mission and all follow-on manned spaceflight
missions.” Under the 1962 budget, appropriations for construction included $12.1 million
for a Flight Project Facility, $13.2 million for an Equipment Evaluation Laboratory and
Support Facility, $3.6 million for a Flight Operations Facility, $26.5 million for an Environ-
mental Testing Laboratory, and $4.5 million for site development and utilities. Webb
emphasized that the Houston location would provide an integrated facilities system
interconnected by deep water transportation with the expanded lunar launch facilities at
Cape Canaveral and the Michoud Plant on the Mississippi River near New Orleans, where
the space vehicles were to be fabricated. I8 The acquisition of these facilities in the summer
of 1961 completed the assemblage of NASA centers.

The reaction to the Houston location among STG people, including Gilruth, was less
than enthusiastic. Gilruth and many others were reluctant to leave the Virginia area which had
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been home for many years. Texas was not known to be a particularly hospitable place. Not
only was he not enamored with the selection of Houston, but his first visit to Houston, did not
help his perception of things. Hurricane Carla arrived in the Houston area just before Gilruth.19

Martin Bymnes, Gilruth, Walter Williams (the new Associate Director of the Manned
Spacecraft Center), John Powers, and Ralph E. Ulmer (a facilities specialist at NASA
Headquarters) arrived in Houston on September 22, 1961, as the first official NASA
delegation. As the delegation made its way to a motel, “the night was humid,” Byrnes
recalled, “air . . . heavy with the odor of the Houston channel, [and] industries blowing
downwind from petroleum and chemical facilities and the paper mill in that general area”
generated some very grim comments. The next day Ed Campagna joined them and they
toured the countryside in the vicinity of the new center. 20

The scene was one of devastation. Telephone lines and debris littered the roadway.
Along Farm Road 146 and 528 leading to what would soon be the main entrance to the
Manned Spacecraft Center, boats had been hurled into the highway, pieces of houses and
buildings lay in the fields, trees were flattened, and fields and pastures were still flooded or
sodden with the heavy rains from Carla. Ellington Field, which would provide temporary
quarters for the STG, offered dreary wartime housing with peeling paint and a sense of high
disrepair. It was altogether uninviting. Early Sunday morning everyone except Bymes,
Powers and Ed Campagna returned to Washington or Langley. 2! Meanwhile the local
newspapers and national media carried the
story of the selection of Houston as the
home for the spaceflight laboratory and
the phone never quit ringing.

The local press attributed the selec-
tion variously to Rice University, Con-
gressmen Albert Thomas and Bob Casey,
President Kennedy, Vice President
Johnson, NASA Administrators James
Webb and Hugh Dryden, Rice University’s
new President Kenneth Pitzer and Chancel-
lor Carey Croneis, Rice University’s Board
Chairman George R. Brown, Humble’s
Board Chairman Morgan Davis, and the
general “can-do” attitude of the Houston
community. Although the latter may have
been as important as the diligent efforts of
Congressman Albert Thomas, the Houston
site, as Thomas carefully reiterated, met the
requirements of the Moon shot program

I Congressman Olin E. “Tiger” Teague, member of the
better than any other.22 House Committee on Science and Astronautics and
Although the Houston site neatly fit  head of the Subcommittee on Manned Space Flight, is

the criteria required for the new center shown here during a tour of Manned Spacecraft Center
testing facilities. Congressman Teague was one of the

Tex'a? undoubtedly exerted an enor.m‘ous architects of the American space program and an early
polmcal influence on such a decision.  partisan for the location of a NASA center in Texas.
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Lyndon B. Johnson was Vice President and head of the Space Council, Albert Thomas
headed the House Appropriations Committee, Bob Casey and Olin E. Teague were
members of the House Committee on Science and Astronautics, and Teague headed the
Subcommittee on Manned Space Flight. Finally, Sam Raybum was Speaker of the House of
Representatives. In the long run, the resources of Texas and the general enthusiasm of the
Houston people combined to win not only the location of the Manned Spacecraft Center but
also the hearts of the people who would soon be migrating to this strange new land.

Local enthusiasm and support began to be felt immediately and had a large role in mak-
ing the new Manned Spacecraft Center really happen. The “can-do” attitude, infused by the
excitement and drama of manned spaceflight, suddenly infected the Houston community and
in turn rejuvenated a somewhat despondent STG and their families. Wesley Hjomevik imme-
diately sent a small group to join Martin Bymes (Site Manager) in Houston to begin making
arrangements for the move. Among these were Stuart Clark (head of person